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THE  very  favotirable  reception  vrhich  iSm  woik  has 
met  with  by  Ae  fale  of  a  numerous  impteffion  of 
two  editions,  and  die  continuance  of  a  frequent  demand 
for  it,  have  induced  the  author  to  prefentlhis  third  edttiom 
to  the  public  Injuftite  to  tfie  former  purcfaafers^  hp 
thinks  it  incumbent  on  him  to  mention,  that  no  altem- 
tion  of  moment  has  been  made  throughout  the  work  : 
The  twelfth  dialogue  only  has  been  added  at  the  end  of 
the  iecond  volume.  Toe  table  of  contents  piefixfid  to 
•estdk  volume,  find  ttc  index  at  the  end,  will,  at  once,  poiat 
out  to  the  tmelligent  reader  the  great  variety  of  iinportaai 
fabieAs  here  treated  of,  die  dimity  and  merit  cftmbidk 
radl  be  cA>vioiB  to  every  thinfang  mind,  and  are  forcible 
motives  to  religion  and  virtue. 

The  author  is,  Ixowevcr,  fenfible,  tha.t  the  two  volumes 
are  not  f  dUy  adequate  to  the  idea  cf  a  continued  or  compleat 
Survey  of  the  PForks  of  Nature :  He  readily  acquicfces  in  the 
opinion  of  fomerefpcftablc  correfpondents,  ( whohave  been 
pleafed  to  communicate  their  hints  df  improvement)  that 
no  work  of  this  kind  is  compleat,  unlefs  it  extends  to,  and 
comprehends  the  principal  fubjcfts  of  Natural  Hm- 
TORY;  the  capital  produftions  of  the  earth  and  fea,  which 
arc  the  moft  numerous  und  -ftriking  parts  in  the  various 
fccnes  of  creation ;  or  what  are  ufually  termed  the  animal 
vegetableyTLiiAfoffile  kingdoms* 

In  purfuancc  of  thefe  hints,  and  incited  by  the  flattering 
encouragement  with  which  he  has  been  honoured,  he 
has  undertaken  to  enlarge,  or  more  properly  fpeaking,  to 
perfcS  his  original  dcfign,  by  continuing  the  Survey  in  a 
third  volume  now  in  the  prefs,  which  treats  of  Natural 
Hiftory,  and  in  which  the  fame  familiar  metliod  is  adhered 
to,  as  die  moft  likely  to  awaken  curiofity,  and  to  fii^ 
attention.  This  volume  confifts  of  five  parts,  which  arc 
fubdivided  into  forty  dialogues,  in  which  every  genusy 
f^ciesj  and  /WiV/Vir^/ of  quadrupeds,  fowls,  fi(hes,  infefts, 

reptile:. 
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reptiles,  ferpcnts,  vegetables,  foffils,  and  marine  fub- 
ftanccs,  that  are  difSnguilhcd  by  any  remarkable  cha- 
racter, quality,  or  pccniliarity,  are  confidered  and  dcfcribed. 

The  additional  dialogue  which  now  concludes  the  fe- 
cond  volume,  will  be  introduced  at  the  beginning  of  the 
third,  which  will  be  fold  fcparate,  to  accommodate  the 
purchafers  of  the  former  editipns  :  And  thofe  who  have 
a  tafte  for  natural  hiftory,  will  be  enabled  to  gratify  their 
inclination  to  fo  plcafing  a  fludy,  at  a  very  fmall  cxpencc  • 

This  improved  edition  of  the  loting  Gentleman  and 
Lady^s  Philofophy^  in  tliree  volumes,  comprehending  a 
GENERAL  SURVEY  OF  NATURE,  (ina  gradual  proceffion, 
iirom  the  planetary  fyftem,  and  fplendid  phenomena  of  the 
heavens,  to  the  more  obvious  appearances  and  produdions 
of  the  Globe  which  we  inhabit)  the  author  wifhes  to  pre- 
fcnt  to  his  young  readers,  not  only  as  a  library  of  ufcful 
knowledge,  but  alfo  as  an  agreeable  companion,  to  amufe 
and  improve  a  Icifure  hour.  The  defign,  he  prefumes  to 
think,  cannot  fail  to  meet  with  die  approbation  of  the 
public,  more  efpecially  of  the  heads  of  fchools,  and  otlier 
feminaries  of  learning.  To  their  candid  judgment  he 
fubmits  the  merits  of  his  performance,  in  a  full  perfua- 
jfion  of  obtaining  tlieir  favourable  decifion,  if  his  endea- 
vours fliall  appear  in  any  degree  conducive  to  the  end  he 
had  in  view, — which  was,  to  difpofe  the  minds  of  youth 
to  an  early  tafte  for  fcicnce,  and  to  inculcate  fuch  rational 
and  religious  principles,  as  neccflarily  refult  from  a  series 
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INTRODUCTJON. 

Euphrofyne. 

DEAR  Cleonicus,  I've  been  fo  zffcStcd  with  the 
pleafing  Difcouriib  you  entertained  us  with  laft 
N  ight,  that  I  know  not  which  is  grcatcft,  my  Joy  in 
feeing  fo  near  a  Relation  after  fo  long  Abfence  at  College, 
or  the  Happinefs  I  conceive  will  redound  to  me,  and  Sie 
Family,  frpm  the  great  Abilities  and  Improvements  you've 
there  acquired. 

Cleonicus.  Dear  Euphrofyne^  as  I  have  been  very  in- 
duftriops  in  improving  my  Time  and  Talents  at  College; 
fo  if  any  Satisfaftion  or  Happinefs  refult  from  thence  to 
any  Peribn,  and  efpecially  to  yourfelf,  dear  Sifter,  I  (hall 
thinly  myfcif  highly  compenfated.  Your  remarkable  Dif- 
portion  to  reading,  I  fee,  with  the  greateft  Pleafure,  has 
given  you  an  elegant  Tafb,  and  rendered  you  capable  of 
undqrftanding,  and  converfing  with  Perfons  on  fuck 
5ubje£ts  as  come  but  too  rarely  on  the  Caipet  in  any 
Converfiitjon»  eipecially  that  of  your  Sex. 

Euphrpf.  I  fuppofe.  Brother,  you  intend  to  make  me  a 
ComplimeDt:  Indeed  I  love  reading  very  much,  but  wifh 
I  were  mose  capable  of  improving  by  it.  Philofophy,  \ 
oaean  the  Knowkdge  of  natural  Things  in  general,  is 
iRriiat  J  fliovid  he  greatly  plealed  in  the  Study  of,  wefe  it 
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not  fo  difficult  a  Science,  I  was  charmed  with'the  beauti- 
ful Sketches  you  gave  the  Company  Yefterday  of  fome 
Parts  of  it. 

Cleon.  Philofophy  is  the  darling  Science  of  every  Man 
of  Senfe,  and  is  a  peculiar  Grace  in  the  Fair  Sex  ;  and 
depend  on  it,  Sifter,  it  is  now  growing  into  a  Fafhion  for 
the  Ladies  to  ftudy  Philofophy ;  and  I  am  very  glad  to  fte 
a  Sifter  of  mine  fo  well  inclined  to  promote  a  Thing  fa 
laudable  and  honourable  to  her  Sex. 

Euphrof*  I  often  wifh  it  did  not  look  quite  fo  mafculine 
for  a  Woman  to  talk  of  Philofophy  in  Company  ;  I  have 
often  fat  lilent,  and  wanted  Refolution  to  alk  a  Queftion 
for  fear  of  being  thought  afluming  or  impertinent.  I 
fhould  be  glad  to  fee  your  Aflertions  verified  ;  how  happy 
will  be  tlie  Age  when  tlie  Ladies  may  modefliy  pretend  to 
Knowledge,  and  appear  learned  without  Singularity  and 
Affeftation  !  But  can  you  give  any  Inftances  within  yonr 
Knowledge  of  any  Perfons  of  our  Sex  remarkable  for  this 
new  Caft  of  Thought  ? 

Clcon.  Yes,  dear  Sifter,  fcveral;  in  London^  Oxford^ 
and  many  otlier  Places.  I  (hall  mention  in  particular, 
Euprep'tOy  a  younger  Daughter  of  Eugenius^  to  whom 
Mature  has  not  been  more  indulgent  in  Genius^  and  tine 
Parts,  tlian  her  Father  has  been  careful  in  beftowing  on 
her  a  liberal  and  genteel  Education,  and  fhe  herfelf  fedu-^ 
lous  to  improve  both ;  fo  that  ihc  is  now  not  more  con- 
fpicuous  for  perfonal  Charms  and  Beauty,  tlian  great  and 
aimable  for  her  lingular  good  Senfe  and  Judgment,  in 
natural  Sciences  efpccially ;  on  which  Account  Ihe  is  ad-s 
mired,  eftecmed  and  beloved  by  all  Gentlemen  of  Dif- 
ccmment.  This  fine  Ladv,  you  will  eafily  judge,  muft 
be  a  notable  Contraft  to  T^eUoj  Daughter  erf"  Philargus^ 
who,  being  of  a  fordid  and  contrafted  Temper,  has  be- 
llowed no  more  Education  on  his  Daughter  than  Marking 
and  making  of  Paftics ;  thus  Thelia  lives  admired  by 
yeomanly  Boors. 

Euthrof.  Indeed  ^s  Pity  tlierc  are  fo  many  young  La- 
dies in  Thelia  i  Cafe ;  'tis  certainly  more  their  Parents 
Fault  than  their  own  :  Theiia  might  have  been  Eutrepia^ 
had  Eugenius  been  Thelia  s  Father.  'Tis  our  Part,  Clco- 
fiicus,  to  blefsGod,  tliat  we  had  no  Philargvs  to  our  Parent 

Cleon.  'Tis  juftly  obferved,£«/>i>r^/i^,  and  I  often  do: 

rris 
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•Tis  our  Happinefs  that  we  have  Parents  whofe  Fortune 
enables,  and  whofe  Temper  inclines  them  to  beftow  on 
us  Education,  and  to  train  us  up  to  truly  honourable  and 
polite  Life.  I  have  all  the  Advantages  of  the  Univerfity, 
and  you  of  the  Boarding- School;  while  I  purfue  the 
feveral  Studies  of  the  Latiriy  Greek  and  Mathematical 
Literature,  you  apply  to  trench^  and  the  dehghtful  Ac- 
quifitions  of  the  Belles  Lettres. 

Euphrof.  Dear  C/eonir^s^  *tis  indeed  my  Happinefs  to 
have  divers  Mailers  and  Tutors,  as  well  as  you ;  of  one 
I  learn  French^  of  another  to  draw,  a  third  teaches  me 
Mufic,  and  a  fourth  Dancing :  But  among  'em  all  there 
is  no  One  well  enough  ikiU'd  in  Philofophy  to  teach  that 
in  our  School,  were  any  of  the  young  Ladies  difpoied  to 
learn ;  this  I  have  learned  by  Enquiry  of  my  Miftrefs, 

Cleon.  As  for  Mofters  in  Philofophy^  'tis  a  Thing  as  yer 
unheard  of  in  private  Schools;  in  the  Univcrfities  there 
are  indeed  Profejfors  of  Philo/hphy,  who  fometimes  read 
Leftures  on  that  Subjeft  ;  but  nnce  I  have  the  Pleafurc  to 
find  in  you  a  Difpofition  to  Philofophizing,  I  muft  tell 
you,  that  the  only  Way,  at  prefent,  to  learn  Philofophy 
is  from  Books  well  wrote  on  that  Subjeft.     ^.nd  then 

Euphrof  But,  give  me  leave  to  interrupt  you  a  little, 
by  aiking  you  a  Qeuftion ;  tho'  indeed  I  am  dcftitute  of  a 
Mafter,  I  am  not  of  Books  ;  my  Father's  Library,  re- 
plenilhcd  with  the  choiccft  IJooks  on  that  Subject,  is  - 
always,  you  know,  at  my  Command  :  But  then,  this 
confiant  Difficulty  occurs,  that  they  are,  for  the  moft 
Part,  unintelligible,  by  reafon  either  of  Schemes,  or  hard 
Terms,  or  abftrufe  Reafonings,  ^c.  Pray,  how  am  I  to 
be  relieved  or  aflifted  in  fuch  a  Cafe  without  a  Mafter  ? 

Cieon.  Dear  Sifter,  'tis  the  Fate  of  that  Science  to  be 
attended  with  fome  Difficulties  in  the  Study  of  it;  thefe 
are  no  otberways  to  be  removed  than  by  the  Afliftance  of 
learned  Men  and  Books.  But  thofe  Parts  of  Philofophy 
vrhich  are  perplexed  with  Schemes  and  Abftrufities,  are 
generally  fuch  as  may  l)e  either  wholly  neglefted  as  ufelefs 
to  the  generality  of  People  ;  or  elfe  may  be  explained  in  a 
more  eafy  and  familiar  Manner  by  Experiments.  Fear 
not,  Eufbrofjnc\  the  greatcft  and  moft  delightful  Paxt  of 
this  Science  is  within  the  Ladies  Comprehenfion. 

Euphrof.  You  give  me  good  Encouragement,  Brother '; 
B  %  Iwilh 
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Iwifti  you  may  find  the  Succcfs  of  my  Enquiries  anfwrr^ 
able  ;  for  I  can  affure  you,  I  fhall  alk  you  many  imperr 
tincnt  Queftions  on  tliis  Subje£i  before  you  return  ^aiii 
to  College. 

CUon,  Not  more,  ftly  dear  Euphrofyne,  than  I  fhall  be 
as  glad  toanfwer,  if  I  can ;  bat  don't  call  'em  impertinent  j 
or  clfe  know,  that,  in  the  Sciences,  fuch  Impertinencics 
arc  the  fii-ft  Steps  to  Knowledge. 

Euphr$f.  Dear  CkonicuSy  you  arc  very  obliging;  but 
fuffer  me  todifcover  to  you  one  Thing  further 

Cleon.  Yes,  dear  Sifter,  Vm  impatient  to  hear  you. 

Euphrof.  Be  aflured,  then,  that  fome  Time  before  yotf 
Came  Home,  while  yet  the  happy  Moments  were  near  ap- 
proaching, 1  had  form'd,  to  myfelf,  a  Refolution  to  purfuc 
the  Studies  of  Philofophy,  in  fomewhat  of  a  Method,  un- 
der your  Inftruftions  when  prefent  with  us ^'Tis  only 

to  you,  my  CUonicus^  1  may  thus  fpeak  without  blufhing. 

Clean.  Modefty,  a  moft  ainuble  Virtue  in  all,  fhould 
never  be  an  Obuacle  to  the  forming,  or  profecuting  any 
peat,  noble,  or  laudable  Defign;  'tis  th^n  a  Fault  only  when 
Ambition  is  a  Virtue.  I  am  extremely  pleafed  to  underftaud 
your  Purpofe,  and  ihall  be  glad  to  aJflift  you  all  I  can. 

Euphrof.  Indeed  I  dcllgn  to  make  a  direft  Bufmefs  of  it, 
while  you  are  liere  ;  and  therefore  you  may  cxpeft  me  to 

be  as  troubkfome  as  you  pleafc. 'Twill  be  beft 

making  Hay  while  tlie  Sun  Ihines. 

Qeon.  All  Opportunities  and  Occafions  fhall  be  cm- 
ployed  to  oblige  a  Sifter fo  dear  tome  as  Euphrofyne,  The 
Severities  of  Winter  are  now  paft ;  the  Days  are  leirgthen- 
jing,  tlie  Sun  renews  his  Warmth  and  Splendor,  the  Trees 
begin  to  bud,  the  Birds  to  iing^  and  all  Things  now  ap^ 
pear  in  the  Serenity  of  a  returning  Spring ;  I  therefore 
propofe  to  ipend  thofe  vernal  Evenings  in  familiar  Dif- 
courfeon  natural  Thii^,  while  we  walk  round  the  Park, 
or  over  the  Fields  and  Meadows,  which  make  fuch  a  de* 
lightful  Landfcape  all  about  us. 

Euphrof,  If  I  miftake  not,  this  is  fomewhat  like  the 
Manner  m  which  the  Antients  taught  and  learned  Philo- 
sophy, is  it  not  ? 

.  .  CUon.  Yes  ;  and  you  have  read  at  the  fame  Time,  that 
Arijlotle  and  his  Difciplcs  were  called  Peiipatetia^  from 
clieir  Cuftom  of  teaching  and  difputing  as  they  walked. 
,•  .     .  .     .  Euphrof. 


AND  LADY'S  PHILOSOPHY.         s 

Euphrof.  I  have  aMb  read  of  that  Scft  called  Acadcmtfl$y 
but  have  forgot  on  what  Account  they  have  that  Name. 

Clean.  You  wil}  eanly  recoiled,  that  it  was  from  a  Place 
called  Academ'ia^  a  pleafant  Grove  at  Aihensy  in  which 
Plaio,  and  his  Followers,  taught  Philofophy. 

Euphrof.  Ihavc  notread  much  on  the  anticnt Philofophy, 
but  I  fuppole  tliat  muft  needs  come  far  fliort  of  the  Modem. 

Cleon.  Very  far  Ihort,  indeed ;  the  Difference  is  not 
much  greater  between  Dreaming  and  Reafoning ;  between 
the  crepufcular  and  the  Noon-tide  Light.  The  Platonics 
taught  little  more  tlian  fome  faint  Notions  of  the  Deityf 
which  they  called  Theology ;  and  the  Doftrines  of  Kirtue 
and  Manners^  which  they  called  Ethics^  or  Moral  Phih" 
Jopbi.  Soon  after  Ariftotle  enquired  into  the  Gaufes  an4 
Natdreof  Thhigs,  but  madp  no  great  Difcoveries,  s^s 
being  deftitute  of  the  proper  Means,  vi%.  Inftruments  and 
Experiments  ;  for  which  Reafons  that  Science  which  is 
properly  pilled  Phyfics^  or  Hatural  Philofophy^  was  brought 
fo  no  Perfedion  'till  within  ihefe  200  Years,  or,  I  may 
more  juftly  fay,  'till  within  thefe  laft  50  <yc  60  Years. 

Euphrof  Indeed  I  have  often  obfervcd  in  the  little  Com-? 
pafs  of  my  Reading,  that  many  great  and  ufcful  Inventions 
have  been  afcribed  to  fevcial  modem  Names,  as  Bacon^ 
Boyle  J  LeibnitZy  Newton  y  Boerhaave^  Hallcy,  ^c.  and 
have  as  crften  wondered  how  thofe  Things  fliould  remain 
undiicovered  fo  long. 

Cleon.  The  true  Reafon  was,  as  I  faid,  for  Want  of  a 
right  Method  of  Philofophizing,  and  proper  Means  tQ 
ponduA  them  in  their  Purfuits  ;  add  to  this,  their  Pride  and 
Arrogance  would  not  fufFer  tliem  to  appear  ignorant  of  any 
Thing,  and  confcquently  (not  daring  to  appear  in  a  Pof- 
ture  of  Enquiry)  they  knew  little  or  nothing  of  the  true 
Nature  of  Things.  'Twas  my  Lord  Bacon  s  great  Soul 
which  firft  pointed  out  the  Way  to  real  Knowledge,  and 
the  Hon.  Mr.  Boyle  indefatijrably  purfued  it  in  numberlefs 
Experiments,  and  difcovered  the  true  Nature  of  the  Air. 
Sir  I/aae  Newton^  Dr.  fValHu  ^C'  firft  improved  the  me-- 
chanical  and  mathematical  Parts,  and  brought  Aftronomy 
to  its  greateft  Perfection.  The  learned  Boerhaave  made 
great  feifcoverics  in  Chcmiftry,  and  the  Nature  of  Plants 
and  Minerals  ;  and  Mr.  Lewenhoecky  that  great  Improver 
of  the  Microfcope,  fijil  brought  to  Light  the  invifible 
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Parts  of  Nature  ;  the  Theory  of  the  Winds  is  now  weJI 
nigh  perfefltcd  by  Dr.  Halley^  lately  deceas'd.  And  laftlv, 
all  the  valuable  Curiofitics  and  wondrous  Produftions  of 
Nature,  are  to  be  feen  in  the  unparalleled  Colleftion  of 
the  late  Sir  Hans  Sloane,  in  the  Britijh  Mufeum,  and  iq 
tfiat  of  the  Royal  and  other  Societies. 

Euphrof.  Since  you  mention  the  Royal  Society,  pray 
let  me  alk  you  one  queftion  :  What  are  thofe  called  the 
Tran/a^ions  of  the  Royal  Society,  I  have  never  yet  feen 
them,  though  I  meet  with  perpetual  References  to  them 
in  every  modern  Piece  of  Philofophy. 

C/eon-  They  are  a  fort  of  Rcgiftcr  and  Journal  of  all  tlie 
notable  Experiments,  Difcoveries,  Enterprizes,  learned 
.  Difcourfes,  isfc,  which  are  conftantly  made  by  the  Mem- 
bers of  that  Society  at  their  feveral  Meetings;  and  vviiicb 
are  publifhcd  in  Annual  Volumes  for  tlie  Promotion  of 
■  Natural  Knowledge,  and  the  various  Arts  and  Sciences 
among  Mankind.  They  are  now  very  many,  but  are 
abridged  by  feveral  Hands,  for  more  general  Ufe ;  and  as 
they  arc  the  Treafury  of  natural  Science,  I  defign  to  make 
you  a  Prefent  of  them,  to  affiftand  encourage  you  inyoui 
intended  Studies  therein. 

EuphroJ,  Dear  CUonlcusy  yourkindneflcs  to  me  are  fuch 
as  I  can  never  requite,  but  with  the  fincercft  Love  and 
Eftecm  ;  they  endear  you  to  me  in  all  the  Charafters  of  a 
Brother,  a  Friend,  and  a  Tutor.  But,  as  the  Evening  is 
now  well  fpent,  let  us  defer  our  further  Thoughts  to  the 
next  convenient  Seafon. 

Cleon.  'Tis  true,  my  Euphrofyne^  Night,  and  Nature, 
call  us  away  to  reft.  The  next  Time  we  difcourfe  oi 
thefe  Matters,  we  will  take  a  regular  Method  of  contem- 
plating Nature:  iyiYVtyfiriixXxt  Heavc7isy\h^\\t\\t  Jnanc 
its  Meteors  ;  after  tliat  we  will  take  a  View  of  our  Native 
Earth,  and  all  its  various  Productions ;  and  laftly,  we 
will  recreate  ourfelves  with  the  delightful  Difcoveries  of  the 
Microfcopc,  and  other  curious  Inftruments  by  which  Phi- 
lofophy has  arrived  at  its  prefent  great  Pcifcftion.  In 
the  Courfe  of  thefe  Meditations,  we  (hall  (in  tlic  Words 
of  Sir  R*  Blackmore) 

See  Thro  this  vafi  extended  Theatre^ 

Of  Sk  II  diviney  what  ft)  n'tng  Marks  appear  ! 

Creating  Powr  is  a  I  around  exprej}^ 

The  God  difcover  d  an4  his  Care  confeji ; 

^ature^i 
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Katuris  high  Birth  her  heavenly  Beauties  Jhffw^ 
By  ev^rj  Feature  we  the  Parent  know, 

'^rV  expanded  Spheres j  ama^^ing  to  the  Sights 
-Magnificent  with  Stars  and  Globes  of  Light ; 
Hhe  glorious  Orbi  which  Heavens  bright  Hojl  compofe^ 
Hhe  imprifond  Sea^  that  rejllefs  ebbs  and  flows  \ 

.  -The  fluduating  Fields  of  liquid  Air^ 
With  all  the  curious  Meteors  hovring  there. 
And  the  wide  Regions  of  the  Land  proclaim , 
The  Powr  divine  that  raised  the  mighty  Frame. 
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Of  the  Universe,  and  the  federal  Systems  of 
th^   Worlds 

Cleontcus. 

IGucfs  at  your  Wifhcs,  Sifter ;  this  fine  Day  terminates 
in  a  fair  and  delightful  Evening,  which  invites  us  to 
the  Pleafures  of  a  Walk ;  you  are  ready  to  go,  but  which 
Way  arc  you  inclined  to  take,  tlie  Park,  or  the  Fields,  or 
along  tlie  winding  Lanes  ? 

Eupkrofyne%  I'he  Park,  this  Evening,  if  you  chufe  it. 
Brother. 

Cleon.  With  all  my  Heart,  Euphrofyne ;  come  on,  and 
while  we  take  a  Tour  about  the  large  extended  Plain,  aik 
me  any  Qgeftions  your  Curiofity  may  fuggeft,  and  I'll 
endeavour  to  anfwer  tliem  the  beft  I  can. 

Euphrofi  Ithankyou,  C/row/V»j  ;  I  remember  when  we 
Jaft  difcourfed  together,  you  promifed  me  a  regular  Ac- 
count of  natural  Things,  and  faid  we  fhould  begin  witU 
tlie  Heavens ;  tliis  feems  an  ambiguous  Term  to  me ;  pray, 
\v'hat  do  the  Philofophers  mean  by  tlie  Heavens  f 

Cleon.  They  fonietimes  mean  tlie  Sky  or  Firmament ; 
fometimes  the  Orbits  of  the  Planets  ;  fometimes  the  Space 
pf  one  Syftem;  and  fometimes  of  ail  the  Syftems  in  the 
Univcrfe. 

Eupbrof.  That  I  may  have  yet  a  clearer  Idea  of  what  you 
intend,  1  muft  b^  you  to  explain  the  Terms,  Univerfe^ 

B  4  Sy/lems^ 
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SyAems^   Space^  &c.  for  I   would  willingly  underftand 
Things  anght. 

Cleon.  By  the  Umvtrft^  my  Euphrofyne^  you  arc  to  un- 
derftand  the  whole  Creation  of  all  T  hings,  together  with 
the. every  Way  infinitely  extended  Space  or  Void  in  which 
they  have  their  Exigence. 

Eupbrof.  If,  as  you  intimate,  the  Univerfe  be  infinite, 
how  do  you  think  it  is  furnifhed  in  the  feveral  Parts 
thereof,  or  is  it  all  an  empty  Place  beyond  the  Stars  ? 

Cleon.  The  Philofophcrs  of  the  prefent  Age  teach  us,  that 
the  Univerfe  through  all  the  boundlefs  Space,  is  rcplenifhed 
with  Syftems  or  Worlds  of  different  bodies.  For  by  a 
S^eniy  they  mean  a  Number  of  Bodies  which  move  about 
one  common  Centre  or  Point ;  and  fuch  a  Syftem  is  what 
we  call  tlie  World \  and  the  moving  Bodies  of  thefe  Syf- 
tems, we  call  Planets  or  Comets  in  ours. 

Euphrof.  Do  the  Philofophcrs  know  any  Thing  of  the 
feveral  Syftems  or  Worlds  befides  our  own  ? 

Cleon»  Not  any  Thing  certainly ;  they  only  make  pro- 
bable Conjeftures  at  moft,  and  reafon  from  the  Analogy 
they  obferve  between  fome  Things  in  our  Syftem,  and 
fomc  in  theirs,  which  they  think  alike  ;  of  which  I  ftiall 
b^  more  particular  when  we  talk  of  the  Stars. 

Ejufhro^,  You  know  beft,  dtzr  Cleeniaa,  How  todireft 
my  Enquiries  ;  I  am  content  therefore  if  I  can  but  obtain 
a  general  Knowledge  of  our  own  World  ;  but  what  did 
you  lay,  that  all  the  Bodies  of  our  World  were  moveable 
a^ut  a  Center  ? 

Cleon.  Yes,  all  but  one ;  and  that  one  is  it  which  pof* 
fcflfeth  the  Center  or  middle  Point  of  the  Syftem,  nearly. 

Euphrof.  Before  I  can  alk  you  a  Quftion  I  intend,  you 
nauft,  Cleonicusy  tell  me  how  many  Bodies  tliere  are  which 
compofe  our  Syftem  or  World  ? 

Cleon.  Thofcwhofe  Number  is  certain  are,  of  the  larger 
Sort,  Six;  vt%. Mercury^  Vtnui,  the  Earth,  Mars,  Jupiter^ 
and  Saturn^  befides  die  Sun,  which  is  far  greater  than  them 
all.  But  diofe  Bodies  we  call  Comets,  or  Bla%\ng-Jiars,  are 
ikill  more,  tlio'  uncertain  in  Number.  Befides  all  thele, 
there  are  a  leflcr  Sort  of  Bodies  in  our  Syftem  which  move 
about  the  larger,  and  they  are  called  Satellites  or  Moons^ 
of  which  we  can  fee  but  one  with  the  naked  Eye. 

Eufbr^.  But  dear  Cleonicus,  are  not  the  Stars  which 

twinkle 
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twinkle  all  about  us,  and  light  us  through  gloomy  Nights, 
a  Part  of  our  Syftem  ? 

Clcon  No ;  the  Reafon  of  which  you  will  undcrftan4 
by-and-hy. 

Euphrdf.  Then  the  Qucftion  I  would  afk,  is  ;  which  of 
all  thofe  Bodies  you  mention  is  that  which  remains  at  reft 
in  the  CenteY  of  the  Syftem  ? 

Clem,  That  is  the  Queftion,  indeed ;  you  will  not  a 
little  wonder,  perhaps,  to  hear,  that  the  njoft  learned  Phi- 
lofophers  have  been  controverting  this  Point  for  above 
2CCO  Years ;  Schools  have  difputed  with  Schools  ;  and 
many  and  different  Syftems  have  been  formed  to  folvc  the 
Appearances  and  Motions  of  the  heavenly  fiodi^. 

Eupbrof.  I  liavc  read,  I  rcrtiembcr,  Otf  the  Syftems  of 
Ptolomyy  Tychoy  and  Coprrnicus ;  I  fuppofe  yoti  mean  thefe 
among  the  reft  ;  do  you  not,  Chonkus  ? 

Cfcon,  Yes,  my  Euphrofyra,  thofc  Which  -VW  mention 
are  the  principal ;  befidcs  which  there  were  K>mc  others^ 
as  .of  Kelper^  Dejcar^^s,  ^c.  from  luch  a  Variety  of  Not 
tions,  Sir  Richard  B  achmore  fays. 

The  old  and  new  AJlronomers  in  vain 
Jttempt  the  heaven  ly  motion  to  explain. 

But  here  Sir  Richard  was  miftakcn ;  for  the  new  AfttXh* 
nomcrs  have  verv  fucccfsfuliy  explained  the  heavenly 
Motion  in  e\'erv  Rcfpcft. 

Euphrof.  Tho'  it  may  not  bfc  t6  ffiuch  Purpofe  to  b«ve 
a  l.rge  Account  of  all  thefe  Syftems,  yet  \  fliotild  begM 
juft  to  kaow  what  tlicy  were,  and  how  they  difiered  irom 
each  other,  in  as  few  Words  as  you  can. 

Clc9n.  The  Syftem  of  the  famous  Egyptian  Aftronomcr, 
Pto/cmy,  was  the  moft  grofs  and  vulgar :  He  fuppofed  tha 
Earth  pofflflcd  thcCerrter  of  die  World,  and  that  about  it 
moved,  iirft  the  Moon,  then  Mercury^  |Jficn  Fienus ;  then 
the  Sun,  then  Mars,  Jupiter  and  Saturn ;  all  in  Orbs  above 
each  other ;  next  above  Saturn  he  jplaoed  th^  Firimmeait 
of  the  fixed  Stars  ;  and  above  thefe,  two  folid  cryftalliM 
Spheres,  one  moving  from  Eaft  to  Weft,  the  other  fwm 
North  to  South,  and  v  fe  verja.  All  thefe  hte  iticloded  ia 
that  Sphere  he  called  tlie  Primum  Jiiobile^  or  firft  MoVdr, 
which,  by  a  daily  Motion  about  it's  Axis,  carried  tke  m- 
ferior  Orbs  from  Eaft  to  Weft  once  in  24  Hoon.    Bdt 

this 
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this  Hypothefis  was  far  from  folving  tlie  Appearances  of 
the  heavenly  Motions,  and  therefore  is  dcfervcdly  thus 
cenfurcd  by  the  aforefaid  Gentleman. 

Fhji  Ptplomy  hh  Schemes  cclefiial  ivr ought f. 
Atid  of  Machbiesa  ivUd  Provl/ton  brought  > 
Orbits  centric  and  eccentric  he  prepares^ 
Cycles  and  Epicycles,  folld  Spheres, 
In  Order  placed,  and  with  bright  Globes  inlaid* 
Vo  folve  the  Tours  by  heavenly  Bodies  made* 
But  fo  perple.xd,  fo  intricate  a  Framc^ 
7he  later  Ages  with  Deri/ion  luvne. 

This  Syftem  you  have  reprefented  in  the  Diagram  I  have 
drawn  for  you  {Plate  I.  Fig,  i,)  and  is  evident  by  In- 
Ipcfiioii  only. 

E:iphrof.  It  isfo;  it  is  the  Figure  of  the  Heavens, 
which  I  have  fecn  in  every  common  Map.  But  finco 
9}fio  difapprovcd  of  Ptolemy  s  Syftcm,  I  fuppofe  he  ad- 
vanced one  more  plaufible  j  pray  what  was  particular  to 
his  ? 

Clecn.  'Tis  faid,  he  placed  the  Earth  in  the  Center  cf 
the  Syftem,  and  gave  it  only  a  diurnal  Motion  about  its 
Axis  once  in  24  Hours  ;  though  fome  fay,  he  made  the 
£^arth  to  be  abfolutcly  at  reft.  About  the  Earth  he  rc^ 
volved  the  Moon^  and  alfo  the  Sun,  but  then  about  the  Sun 
he  placed  the  Orbs  of  Mercury,  Venus,  Mars,  Jupncf\ 
md  Saturn ;  fo  tliat  they  revolve  at  tlie  fame  Time  abou^ 
the  Earth  once  in  a  Year.     Thus  Sir  Richard; 

7he famous  T):inc,  who  o/t  the 'Moderns  gu ides ^ 
To  Earth  and  Sun  their  Provinces  divides  ; 
7he  Earth's  Rotation  makes  the  Night  and  Bay  j 
7ie  Sun  revolving  thro"  the  ediptic  Z'/'It)-, 
Effe^s  the  various  Scjifoui  of  the  Tear: 
lyhich,  in  their  Turn,  for  happy  Ends  appear s 

This  enormous  Conftrudlion  of  a  Syftcm  of  the  World 
I  have  reprefented  alfo  in  a  Sclicmc,  for  your  more  eafy 
apprehending  it  (/;^.  2.) 

Ettphof,  1  am  obliged  to  you  for  it,  as  it  is  not  quite 
fo  e;ify  to  get  ?n  Idea  of  it 'without.  This  Scheme  of 
the  Heaven<,  if  1  remember  right,  is  alfo  exploded  ;  but 
1  forget  tlit  particular  Rcafons  Sierecf. 

CiCQiXx 
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Cleon*  Bccaufe  in  this,  not  only  finglc  Planets,  but  » 
whole  Syilem  is  made  to  revolve  about  the  Earth  every 
Year;  which  is  an  EfFcft  fo  prodigious  to  anfwer  an 
End  much  eaiier  brought  about  by  a  more  fiipple  and 
natural  Contrivance,  that  it  has  been  juftly  rejeaed  by 
the  Aloderns^  who  all  agree  to  admit  the  Copernican  Syftem 
as  tlie  only  true  and  genuine  one,  of  which  wc  will  here- 
after dilcourfe  mpre  particularly. 


DIALOGUE     IIL 

Of  the  falUckus  Rcafcning  on  "ivbich  SbeTr  OL o- 
MAic  Hypothesis  dtp^nds^ 

deomcus. 

WE  kft  Night  had  a  pleafant  Walk,  in  which  I 
gave  you  a  general  Account  of  the  Ptolomaic  and 
Tjconlc  Syftcms ;  and  as  this  Evening  is  like  to  prove  very 
fcrene,  it  it  be  agreeable  to  you  to  take  a  Walk  (after 
Tea)  to  the  Fiila  beyond  the  Park^  we  will  re-affumc  the 
Subjeft  of  the  Ptolomaic  Sv/icTn,  and  confider  a  little  more 
nicely  of  the  Merits  of  it. 

EupbrcJ.  With  all  my  Heart,  Cleomcus ;  and  I  (hould 
be  gbd  to  know  the  particular  Reafons  why  this  Syftem 
comes  into  fuch  Difcredit  among  the  Learned,  when  it 
feems,  for  the  mod  Part  agreeable  to  the  Senfes,  and  is 
often  mentioned  in  r!ic  Holy  Scriptures. 

Cleon.  Neither  of  tiioie  Arguments  you  now  mention, 
my  Eu*hrofyr.f,  ha\e  any  weight  with  Gentlemen  of 
Learning,  nor  ytt  with  Ladies  of  good  Senfe;  and 
you'll  find  yourfclf  able,  with  a  little  Refleftion,  to  fee 
they  are  not  only  abfurd,  but  even  ridiculous ;  for  you 
may  as  well  think  every  Thing  true  you  hear,  as  that  every 
Thing  \sjuj:  as  you  le<:  it. 

Euphrcf.  If  we  arc  not  to  believe  our  Senfcs,  CUonicus^ 
pray,  why  were  they  given  us,  and  by  what  are  we  to  be 
informed  ? 

CIcon.  Our  Senfcs  arc  the  general  Means  of  Informa- 
tion, but  they  arc  all  deceptive  in  fome  Meafurc ;  none  more 

fo 
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fo  tfian  Ac  Sight.  My  dear  Euphrofym,  you  will  find  it 
a  dangerous  Thing  to  truft  your  Eyc-Jight  too  far ;  our 
rational  and  difcerning  Faculties  were  given  us  for  refti- 
l^ing  the  Ideas  of  Senfes,  and  to  difcover  Truth  from 
Error,  And  herein  confifls  our  Pre-eminence  above 
firutes.  But  to  come  nearer  the  Point.  To  fuppofe  tlie 
Earth  at  Refiy  only  becaufi  it  appears  to  hefo^  is  the  weakeft 
Thing  a  Perfon  pan  be  qipable  of  tliat  pretends  to  any 
Reafon  at  aU. 

Euphrof,  Why,  Cleonlcus,  you  (eem  very  furious,  and 
^Imoft  warm ;  if  People  are  deceived  by  their  Senfes,  and 
impofcd  upon  by  their  Profellbrs,  how  can  they  lielp  it  ? 

u/con.  Very  eafily,  my  Euphrojyne,  let  them  -think  and 
Tcafon,  and  tfiey  will  not  be  any  longer  the  Dupes  of 
Error  and  Impofture.  A  common  Sailor,  wIk)  has  little 
Reafon  enough  in  moft  of  his  Aftions,  would  yet  be 
afhamed  of  fuch  an  Abfurdity,  as  to  conclude  his  Ship 
v^s  at  Reft,  becaufe  it  appears  to  be  fo  to  every  one 
within  it.  And  therefore,  Siller,  when  you  are  difpofed 
to  take  a  Voyage  to  France^  you  will  have  an  Opportunity 
of  being  convinced  that  Bodies  in  Motion  will  appear  to 
\k  at  Reft,  and  Objefts  at  Reft  appear  to  move,  and  fa 
you  will  have  no  further  Difficulty  in  that  Affair. 

EuphroJ.  Dear  Cleonicusy  I  hope  you  will  find  fomc 
more  agreeable  Way  to  convince  me,  than  by  fending  me 
to  Sea ;  for  though  I  Ihould  like  to  make  the  Tour  of 
Francfy  and  to  acquire  philofophical  Experience  in  the 
Voyage,  yet  I  cannot,  by  any  Means,  tliink  of  tlie  terrible 
Element  of  the  Ocean. 

Clean.  Well,  though  it  might  anfwer  a  very  good  Pur- 
pofe  for  you  to  fee  Paris^  elpecially  as  you  might  then 
ponvincc  the  Madames,  that  the  Engli/h  Ladles  excel  them 
as  much  in  Genius  and  Faculties  of  tlie  Mind,  as  They 
tlo  diem  in  the  Frippery  of  Drefs,  and  pedbnal  Decora- 
tions :  Yet,  to  lave  all  this  Trouble,  we  need  only  take 
a  Walk  to  yonder  Hill,  and  our  Purpofe  will  be  anl\vcred 
every  whit  as  well. 

Euphrof.  Indeed !  Cleonlcus ;  I  (hall  gladly  chufe  that  Me- 
thod rather  than  the  other;  but,  pray,  what  curious  .Spec-* 
tacle  will  there  offer  to  confute  fuch  a  general  Argument  ? 

Cleon.  Come  with  me,  and  you  will  foon  fee,  my  Efi- 
pbrafyitez-^YouxAyftrytVL  Wind-mill  is  tlierc  placed  on  an 

elevated 
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^fcvatcd  Ground,  and  that  there  is  a  Ladder  by  which 
you  afcend  to  the  Door. — Do  you  go  up,  and  I  will  fol- 
low, when  I  have  fpokcn  a  Word  to  one  of  the  Millers.— 
Well,  I  fee  you  are  feated,  and  furveying  tlie  fcvcral  Parts 
of  the  Machine ;  pray,  how  do  you  like  being  in  a  Wind- 
milt? 

Euphr^f^  Very  well ;  I  never  was  in  one  before ;  there 
is  fomething  novel  and  ftrange  in  the  Stru^ure,  and  I  am 
greatly  entertained  widi  the  Oddity  of  my  Situation;  but 
^vhat  amufes  mc  moil  of  ail  is,  the  Motion  of  diat  large 
fquare  upright  Pofl ;  fee,  how  faft  it  moves  round  ! 
Clccn.  The  Poll  move  Sifter !  I  fee  no  Motion  of  a  Poft. 
Euphrof  Not  fee  the  Poft  move,  CUonicus!  What  has 
happenedfto  you  all  at  once  ?  I  hope  you  are  not  blind, 
can  you  fee  me  \ 

CUon*  Yes,  my  Eupbrojyne,  with  Plcafure  I  (be  and 
hear  you  too ;  but  I  iee  no  Poft  move,  really, 

Euphrof.  Well,  tliis  is  tlie  moft  wonderful  Thing  I  ever 
knew  i  for  it  has  continued  to  move  ever  finee  I  have  been 
fpeakins  to  you  about  it,  and  I  never  faw  any  Thing 
^iner  m  toy  Life  than  I  fee  it  move  now.  How  is  it^ 
^rotlier,  that  you  cannot  fee  it  likewife  ?  I  am  amazed ! 

CJeon.  You'll  be  further  furprized,  Eupbrofyne^  when  I  tcH 
yoo,  that  though  I  fee  no  Poft  move,  I  fee  the  Millitfelf 
move, andtbatlfuppofcismorethanyoucanfee;  isitnotfo?   . 

Eipbrof  Truly  it  is ;  tlie  Mill  move !  I  ftiould  not  have 
thought  of  it,  CUonicus.  I  fit  as  perfe&ly  at  Reft  here  as  I 
do  in  the  Parlour  at  home,  and  fee  no  Motion  in  any  Thing 
but  the  Poft ;  or  is  it  all  Enchainment  ?  But  hold,  I  re-> 
colleift  what  you  faid  by  the  Way ;  I  believe  I  have  dif- 
covered  tlie  Plot. 

Ckon.  I  dare  fay  you  have  ;  the  End  of  your  coming 
here  is  very  wellanfwered.  You  hereby  fee  how  \trjfal* 
lacious  thf  Sight  is  \  you  faw  the  Poft  in  Motion,  and  the 
Mill  at  Reft,  as  you  thought;  but  now  look  out  at  tliis 
little  Window,  Euphrofyne,  and  you'll  fee  the  whole  Reafon 
of  fuch  a  ftrange  Illuiion  ;  obferve  Rotato  the  Miller,  by 
means  of  that  ftrong  Lever,  turning  tlie  Mill  round  its 
Axle,  or  upright  Poft,  which,  when  you  go  down,  you'll 
lee  is  fixed  immoveably  in  the  Earth  ;  this  they  always  do 
10  fet  the  Sails  againft  tlie  Wind.  And  this  real  Motion  of 
the  Body  of  the  Mill  caufes  tliatvery  curious,  and  indeed^ 
wondernil  apparent  Motion  of  the  Szvrjel-pojh 
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Euphrof.  I  am  perf-ftly  convinced  by  tliis  Iriftance  of 
the  Deception  of  V'tjton  \  I  could  never  have  thought  it  was 
poffible  in  fo  great  a  Degree :  1  fhall  hence-forward  have 
Reafon  to  be  more  diffident,  or  lefs  pofitive,  witli  reipcft 
to  common  Notions  and  fenfible  Appearances* 

Cleon,  Very  good,  my  Euphrofyne\  it  was  for  thefe 
Purpofes  I  brought  you  hither.  You  will  noW  readily 
grant  the  Earth  may  appear  to  be  at  Reft,  and  yet  really 
move,  and  that  the  daily  Motion  of  the  Sun^  Moon^  ani 
Starsy  may  not  be  real  but  apparent, 

Euphrof.  I  am  fully  fatisfied  upon  that  Head: — But  what 
muft  I  reply  to  thofc  who  fo  religioufly  objed  the  Scrip- 
tures mentioning  the  Motion  of  the  Sun^  and  iht  Earth  at 
Reft? 

Cleon.  Very  httle  will  fuffice  for  an  intelligent  Perfon, 
and  there  is  no  reafoning  with  others  — As  tlie  Penmen 
of  tlie  Scriptures  never  defigned  to  give  us  a  Syftem  ofPhi^ 
Icfophy,  or  JJlronomy,  (which  very  probably  they  none  of 
tnem  undcrftood  rightly)  fo  they  every  where  accommo- 
dated their  Difcourfe  and  manner  of  fpeaking  t6  the  com- 
mon Underftanding  and  Apprchenlions  of  the  Vulgar. 
And  indeed,  it  would  be  extiemely  abfurd  to  aft  otherwife. 
Sir  /.  Newton  always  faid  the  Sun  rofe  and  Jet ;  and  had  he 
been  in  JoJhua%  Place  would  have  faid  as  he  did  -  Sun^ 
ftand  thou  Jiilly  &c.  Befides,  how  weakly  do  we  argue 
from  the  literal  Expreffion  of  Scripture  !  Does  it  not  fay, 
in  one  Place,  that  the  Earth  is  fupported  by  Pillars  ?  And 
in  another,  that  he  (viz.  God)  has  hung  the  Earth  upon 
nothing  ?  How  contradiftious  are  fuch  Expreffions  !  And 
indeed,  this  Method  of  treating  the  Scriptures  is  not  only 
injurious  to  the  Sciences,  but  even  to  Religion  itfelf. 

Euphrof.  You  have  faid  enough  to  fatisfy  me  upon 
that  Head,  Cleonicus ;  and  as  it  is  hx  in  the  Evening,  and 
we  have  a  long  Walk  over  the  Park,  let  us  fet  out ;  and 
when  we  come  home,  I  Ihall  be  farther  inquifitive  about 
this  Matter. 

Cleon,  As  much  as  you  pleafc.  Sifter  ;  I  fear  it  will  be 
too  cold  for  you  ;  put  the  beft  Foot  foremoft,  and  we  Ihall 
loon  be  at  home. 

Euphrof.  I  do  not  think  of  the  Cold ;  my  Head  is  employ- 
ed about  the  Mill ; — but,  among  all  the  bripht  Stars  that 
light  us  home,  how  many  Planets  do  you  fee,  Cleonicus  F 

CUcn. 
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Cle^n.  There  are  no  lefs  than  three  which  ofFer  them* 
felves  this  Evening  to  the  View,  but  one  of  them  (i.  e. 
Mercury)  is  now  fet ;  the  bright  Evening-ftar^  which  you 
lee  low  in  the  wcftem  Hemifphere,  is  the  Planet  Venus ; 
and  that  pale-faced  Planet  which  you  fee  yonder,  South  by 
Eafty  is  Saturn  ;  and  all  the  reft  2St,  fixed  Stars. 

EuphroJ,  So  the  Evening-ftary  that  every  body  takes  {c^ 
much  Notice  of,  is  a  Planet,  I  find  ;  pray,  Cleonicus,  how 
am  I  to  know  a  Planet  from  a  Star  at  any  Time  ? 

Clean.  Very  eafily,  Sifter,  two  ways;  one  is,  tliat  every 
fixed  Star  twinkles,  but  a  Planet  never  does. 

Eupbrof.  Indeed !  pray,  what  cm  be  tlie  Reafon  of 
that  Clemcus  ? 

Cleon.  The  Stars  are  only  lucid  Points  to  Appearance, 
and  therefore  any  opake  Atom,  or  Particle,  floating  in  the 
Air,  is  fuffident  to  eclipfe,  or  caufc  a  ntfjmentary  OccultatioH 
of  tlicm ;  and  this,  joined  with  tlie  Agitation  or  Tremours 
of  the  Air,  will  caufe  thatconflant  Twinkling  in  the  Stars 
which  you  fee :  But  the  Planets,  tliough  fmaU,  arc  ftill 
bigger  than  thofe  Motes  to  the  Eye,  and  thci-eforc  thcfr 
i^iglit  will  fufFer  little  or  no  Diminution. 

Euphrof.  Very  good ;  and  what  is  the  fecond  Thing 
that  diftinguilhes  a  Planet  from  a  Star  ? 

Cleon.  This,  my  Eupkrofyne,  is  tlie  proper  Criterion  or 
CharaSeriftic  of  a  Planet,  namelv,  a  Planet  is  always  m 
Motion  from  one  Part  of  the  iricavens  to  another,  and 
from  thence  it  is  called  a  Planet,  which  in  Greek  fignifies 
a  wandering  Star ;  now  the  other  Stars  are  all  fixed,  and 
keep  tlie  fame  Diftanccs  conftantly  from  each  other, 

Euphrof.    Dear  Cleonicus,  you  have   thoroughly   pre- 

rred  me  to  diftinguifh  the  Planets  from  tlic  Stars. 
have  one  more  Qucftion  to  afk  you,  and  that  fhall 
"be  all  for  To-Night ;  What  is  the  Sky  or  Firmament  ^ 
And  why  docs  it  appear  always  of  that  equally  round 
Form? 

Cleon.  The  Sky,  my  Euphrofyne,  is  not  any  Thing 
real,  but  only  the  apparent  Boundary  of  our  S/d-t ;  Sir.:c*: 
is  every  Way  infinitely  extended  ;  but  our  Sight  is  tv;- 
minat^  all  round  us,  at  a  fmall  but  cqi;al  Dillnnce  : 
and  this  is  the  only  Reafon  why  the  Firmament  appears 
of  a  perfectly  fpherical,  concave  Figure ;  for  the  Sui- 
fecc    of  a  Sphere   is    every  where  equally  diliaut  fiom 

tljc 
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the  Center,  and  every  Man's  Eye  in  the  Center  of  his 
View  ;  could  he  fee  farther  one  Way  than  another,  the 
Heavens  would  appear  of  an  jrregrular  Form,  and  quite 
different  from  that  beautiful  Hemifohere,  or  azure  Ca- 
nopy, which  cortftantly  prefents  itfelr  to  our  View, 

Euphof.  Well,  Cie$nicus,  how  happy  would  it  be  if 
every  Walk  1  took  for  the  future  were  to  prove  (b  de- 
lightful and  inftruftive  as  this !  But  fee,— the  Candles  arc 
lighted,  and  *^ upper,  I  fuppofe,  on  the  Table;  we  are  at 
Home  juft  in  Time* 

Cleon.  We  arc  fo;  we  will  now  folaceourfclvcis  with  the 
Refrefhments  of  kind  Nature,  and  To-morrow  re--affume 
this  Subjeft  :  for  many  Things  remain  for  my  Euphrojyne 
yet  to  underfland^ 


DIALOGUE    IV. 

A  View  of  the  dcmofjftrativc  Proofs  of  ibeV  a  tsiTT 

ofibe  Ptolomaic  Hypothesis,  as  rtpeftnted 

in  a  New  Planetarium.* 

Eupbrofynck 

THIS  Momirtg,  CkonicuSf  I  remember  you  told  mc 
we  fhould  be  employed  in  a  more  particular  Con- 
sideration of  the  Ptolomaic  Syjlem  ;  pray,  in  what  Refpeft 
do  you  meat); 

Cleon,  I  mean,  my  Euphrofyne^  to  point  out  to  you 
thofe  particular  Pharnomena  of  the  Heavens,  which  arc 
eafy  to  be  obfcrved  by  yourfelf,  or  any  one,  and  which 
do  of  tlicmfelves  fevcrally  evince  the  abfolute  Fallity  of 
the  aforefaid  Syftem  ;  and  you'll  riot  be  difplcafcd  to  have 
it  eafily  in  your  Power  to  refute  any  Hypothefis  in  half  an 
Hour,  which  has  been  univerfally  and  ftrenuoufly  main« 
tained  for  Ages  paft. 

*  The  Reader,  through  this  whole  Dialogue,  is  to  fuppofc, 
that  the  Ptolomaic  Syftem  is  reprcicnted  by  a  new  Planetarium 
with  all  the  planetary  Bodies,  together  with  the  Sun,  revolv- 
ing about  the  Earth  at  Reft  in  the  Center;  which  Machine 
is  reprefented  in  a  general  Manner  in  Plate  II. 
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iuphrof.  Is  this  pollible,  Cleonicust — This  will  be 
(Siarming  indeed! — This  will  be  doing  great  Things  fare 
enough. 

Clean.  You  will  (don  be  fatisfied  it  is  pollible,  by  means 
of  this  Machine  you  fee  here,  which  is  contrived  for  this 
Tcry  Purpofe  ;  for  by  it  you  will  fee  both  the  Ptolomaic 
ivA  Coptrnlcdn  Syjiem  rcpreicnted,  and  by  comparing  the 
Appearances  in  each  of  thefe  with  tliofe  of  tlie  Heavens, 
you  will  obfcrvc  fuch  a  palpable  Abfurdity  arid  Repug- 
nance in  the  one,  and  fuch  a  perfeft  Confiftcncy  and 
Agreement  in  the  other,  as  wiJl  leave  no  Room  for  the 
Icaft  Doubt,  xhdX  ont  \%  fpNrious  and  falfe^  and  the  otlier 
the  rrxar/ff#  andtrUe  Syftem  of  the  l^^ortd. 

Euphr9f.  Very  good,  my  Cleonicus ;  but,  pray,  what  do 
you  call  tnis  curious  Inftrument  ? 

C&iiff.  It  is  called  a  Planetarium  ;  becaufe  it  exhibits 
a  jaft  View  of  the  Planetary  SyJlem,  at  lead  what  relates  to 
the  Number,  Order,  and  annual  Motions  of  the  primary 
Plailets,  all  in  the  fame  Periods  of  Time  as  in  the  Heavens; 
for  the  Hlfeel'work  is  calculated  to  zAfinute  of  Time. 

Euphrof.  Very  good,  Cleonicus  ;  I  fee  the  fmall  Globe 
df  the  Earth  in  the  Center,  and  about  it  five  round  Ivory 
Balls,  which,  I  fuppofe,  rcprefent  the  five  Planets ;  and 
a  litde  Brafs  Bali  for  the  Sun,  in  the  third  Place  from  the 
Center ;  am  I  right,  Cleonicus  ? 

Cleon.  You  have  a  very  juft  Notion  of  the  Thing;  you 
are  perfectly  right.  Sifter.  You  farther  obferve,  two  Circles 
bn  the  Surface  of  the  Machine,  one  containing  the  1 2  Signs 
of  the  Ecliptic,  and  the  other  the  Calender  of  the  Months 
and  Days  adapted  to  it,  fo  that  any  Planet  may  be  placed 
in  that  Part  of  the  Ecliptic,  or  rather  Zodiac,  which  it 
poffifles  for  any  Day  of  the  Year,  and  fo  the  whole  Syftem 
may  be  adjufted  for  any  given  Time. 

Emphrof.  Well ;  and  fo  by  winding  up  the  Machine, 
you  put  all  the  Planets,  together  with  the  bUn,  in  Motion 
about  the  central  Earth,  and  thus  you  reprcfcnt  to  mc 
Ptolomfz  Syftem. 

Cieon.  I  do  ; — and  no\fr  you  fee  them  all  in  Motion. — 
And  the  firft  Thing  you  fee  is  an  Argument  which  proves 
this  Syftem  falfe,  and  that  is,— tliat  the  two  Planets  next 
tlie  Elarth,  Mercury  and  Kenusy  can  never  bcfeen  beyond  the 
Sun  in  this  Syftem. 
•  Vol.  I.  C  Euphjf. 
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Eupbrof.  I  plainly  fee  it  is  impofliblc;  becaufe  tlieir  Oi 
bits  are  both  contained  witliin  the  Orbit  of  the  Sun.  Bt 
are  they  fcen  at  any  Time  to  go  beyond  the  Sun,  CUomcus 

Cleon.  Yes,  juft  as  often  as  on  this  Side  of  it;  as  iff 
fhall  have  an  Opportunity  of  obferving  foon. 

Eupbrof.  Such  an  Appearance  will  give  me  great  Plea 
fure,  and  be  an  undeniable  Argument,  of  the  Falfity  < 
this  Syftem. 

Cleon*  But  you  will  find  a  fecond  Proof  of  the  fiun 
Thuig  more  flagrant,  if  pofHblc,  than  the  firft. — For  yo 
fee  the  Sun,  there,  in  the  fVeji^  Sifter ; — and  if  you  loo 
here,  you  will  fee  the  Planet  Mercury  in  die  Eafi. — And 

a^in,  there  you  fee  the  Planet  Fenits  in  tlic  Ssuib. 

Now  thcfe  are  fuch  Afpefts  and  Pofitions  of  the  Planet 
as  ncx'cr  were  feen  by  any  Man. 

Eupbr§f.  If  I  take  this  Affiiir  right,  you  mean  to  (hc^ 
me,  that  if  tliis  were  the  true  S^lem,  I  might  fee  (ju: 
after  Sun-fit^  in  a  clear  Evening)  the  Planets  Mercury  zn 
Fenus  at  any  Diftance  from  the  Sun  from  Jf^ejl  to  Eq/i 
don't  you,  Clesnicus  T 

Cleon.  That  is  the  very  Thing  intended,  my  Eupbrofrm 
but  you  will  cafily  recollect,  tliat  inftead  of  feeing  the! 
Planets  in  ever)'  Part  of  the  Heavens  in  a  Star-ligl 
Evening,  you  feldom  fee  them  at  all;  nay,  one  of  then; 
Mercurjy  fo  fcldom,  tiiHt  yoa  never  yet  obferved  it  in  th 
leaft  ;  arid  the  other,  Venus^  or  the  Evening' ft Jtt\  ^ppcai 
very  rarely,  being  generally  near  the  Sun  ;  and  wlicn  fai 
theft,  rK)t  more  than  about  47%  that  is,  you  never  faw  tt 
laid  Planet  fartlier  from  the  fctting'Sun  tlian  about  S^utl 
^*fjt ;  you  never  faw  it  in  t£^  Siuth^  or  Eajicrn  Parts  < 
the  Hemiiphcre  in  an  Evening,  ivhich  Phaenomenon  dot 
tiiereforc  iiKonteilably  prove  the  Abfurdity  of  this  Svften 

Eupbrcf.  I  am  convinced  of  it  dioroi^hly;  I  do  nc 
know  tii2t  ever  I  law  the  Planet  Mercury-^  and  as  to  Verm, 
I  never  (aw  her  but  in  the  CircumifaiiKes  you  mentioi 
But  what  is  your  next  Argument  againft  this  HfP^tbefisT 

Clstn.  The  Earth  being  fuppofed  tlie  Center,  the  Pland 
will  be  in  every  Part  of  their  Orbits  at  an  fq^al  Dijiama 
and  therefore  will  appear  equally  big  at  ail  Times  ;  bit  thi 
is  contrary  to  all  appearaiKes ;  for  the  apparent  Magnltmc 
of  all  the'Plancts  is  conftantly  variable:  \ay,  fo  great  i 
Hxz  DiifcrerKc  in  Mars^  tliai  at  one  Time  he  appears  a 
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large  as  Ifupitir^  and  at  another  Time  fo  finall,  that  you 
cannot  diftinguilh  him  from  ^  fixed  Star^  but  by  his  red 

Euphrof.  If  this  be  the  Cafe,  it  muft  certainly  be  an 
indifputabie  Argument  againft  the  vulgar  Hypothefis. 

Clean.  You  will  hereafter  be  fully  fatisfied,  by  your  own 
Experience,  that  is  reallv  the  Cafe ;  at  prefent,  that  Planet 
is  not  in  a  Situation  to  oe  obferved,  but  he  foon  will. — I 
ihall  mention  next  another  irrefragable  Argument  to  the 

iame  Purpofe. You  fee  the  Planets  in  this  Machine 

move  with  an  uniform  and  equal  Velocity  in  every  Part 
of  their  Orbits. 

Eupbraf.  1  do  fo  ;  they  move  neither  fafter  nor  flowet 
in  one  Part  than  anotlier. 

CUon.  But  this  is  not  the  Cafe  of  the  Planets  in  the 
Heavens  ;  for  they  all  appear  to  move  there  with  very  un- 
equal Paces;  fometimes  diey  are  very  flow  in  Motion^ 
fometimes  vefy  quick,  and  fometimes  they  appear^ar/ojKir)! 
foiiovfx^Q  Time»  oc  without  any  Motion  at  all.  This  ];ou 
may  be  as  eafily  convinced  of  as  you  can  defire,  in  a  few 
Weeks  Time  in  the  Planet  Venus^  which  is  now  an 
Evensng-ilary  and  very  flow  in  moving  from  one£xed  Star 
to  another ;  but  fome  Time  hence,  you  will  obferve,  flie 
hasji#  Motion  at  all  for  feveral  Dajrs,  then  after  that» 
you'll  ice  her  move  very  fall:  back  again  towards  the  Sun^ 
and  be  foon  loft  in  his  Blaze*  In  all  which  Obiervations^ 
I  Ihalltake  particular  Care  toafHll  you. 

Euphrof.  I  (hall  be  obliged  to  you,  Cleonicus ;  and  gready 
pkaibd  toobierve  fuch  curious  Appearances  of  die  Planets  ; 
efpeciallj  as  they  will  afFord  me  fuch  ample  Convi£tion 
of  the  Falfity  of  diis  Syftem,  which  fliews  this,  and  every 
Planet  moving  conftandy  with  the  fame  even  Pace. 

CUon.  There  remains  yet  one  more  Obfervation  to 
prove  this  Syftera  a  moftgrofs  andabfurd  Hypothefis,  and 
tliat  is — you  obferve,  that  a  Spectator  on  the  tarth,  in 
the  Center,  would  view  all  the  Planets  moving  one  and 
the  fam$  Way  continually ^  or  from  Weft  to  E^y  don't 
you,  my  Euphrofyne  ? 

Euphrof.  Yes,  I  do  very  plainly  ;  I  am  certain,  from 
vcbat  I  now  fee,  that  the  Planets  muft  neceftarily  appear 
to  move  as  thev  really  do,  ^wzt  we  are  fuppofed  to  be 
in  the  Center  ot  their  Motions* 

C  %  Cleon. 
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Cleon,  Very  good,  Sifter  ;  but  if  we  are  not  in  tf 
Center  of  their  Motions,  they  cannot  then  be  fcen  to  mo^ 
as  they  really  do  ;  but  muft  of  Courfe  appear  to  move  i 
a  different  Manner ;  and  accordingly  we  always  obferv 
that  in  the  Heavens  they  appear  to  move  fometim 
from  JVeJi  to  EaJ},  fometimes  from  Eaji  to  JVefi  ;  ai 
fometimes  to  htjlatitnary^  and  have  no  Motion  at  alL 

Euphrof  I  make  no  Doubt  of  what  you  fay ;  but  y< 
will  readily  fuppofe  I  am  not  AJlronomcr  enough  to  ha 
obferved  fo  much,  CUomcus, 

CUcn-  If  you  have  not,  you  eafily  may,  my  Euphrofyt 
at  any  Time  almoft  ;  but  at  prefent  you  cannot  wilh  f 
^  better  Opportunity  ;  for  tlie  Planet  Venus  is  now  mo 
ing  very  flo\^ly  towards  the  Stars  Eaftward,  thercfoi 
the  firft  Star-light  Evening,  obfervc  her  Diftance  fro 
the  next  bright  Star  on  the  Eaft,  and  you  will  fee,  ir 
few  Days,  that  Diftance  will  be  diminiftied  by  the  Plane 
Approach  to  the  Star. 

Euphrof.  Well,  that  I  fhall  foon  do,  and  by  tt 
Means  know  fhe  moves  Eaft  wards.  But  what  is  the  nc 
Thing  to  be  obferved,  Cleonicus? 

CieoH.  After  you  have  fome  Time  obferved  her  Moti< 
Eaftward,  you  will  find  Ihe  moves  flower,  by  Degrct 
till  at  laft  fhe  becomes  Jlationaryy  or  witliout  any  Moti* 
at  all ;  and  this  you  will  perceive  by  her  keeping  at  t 
lame  Diftance  from  a  fijCed  Star  for  fcveral  Days  togetln 

Euphrof.  Very  good,  Cleonicusy  I  fhall  endeavour 
do  that  alfo ;  and  what  remains  then  ? 

C/^».  After  that,  Sifter,  you  will  obferve  that  fplcnc 
Planet  return  again  towards  the  IVefty  and  with  a  vc 
quick  Motion  to  meet  the  Sun,  which  fhe  will  foon  d 
and  tlius  you  will  oblcrve,  that  foon  after  fhe  begins 
be  retrograde^  flie  is  loft  in  the  folar  Rays  ;  or  fets  heh 
cally^  as  we  call  it.  Thefe  Things  you  will  find  are 
cafy  to  be  underftood  with  a  httle  Obfcn'ation  and  ^ 
tcntioh;  and  will  be  farther  illuftrated  by  Experimci 
when  I  come  to  explain  to  vou  the  bcautiftil  Conftruftii 
of  the  Coptinlcan^  or  true  ayftem  of  the  World,  in  foi 
cf  our  future  Speculations  on  thefe  Subjefts. 

Ewthroj.  Well,  you  can't  imagine  what  Satisfafli 
and  rleafure  it  gives  me  to  underfbnd  how  poor  ai 
unworthy  an  Hypotbcfis  that  of  Ptolemy  is ;  how  vc 

crroncoi 
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erroneous,  grofs,  and  fallacious  the  Principles  on  which 
it  depends ;  and  how  many,   cafy,  and  convincing  Ar- 

fuments  we  arc  fuf^Iied  with,  oy  Nature  and  common 
enfe,  to  confute  it. 
CUon.  And,  ofCourfe,  it  mud  now  appear  wonderful 
to  you,  that  diere  Ihould  be  fo  many  Retainers  to,  and 
ftrenuous  Defenders  of  this  abfurd  Syftem.  But  what 
can  be  iaid  of  invincible  Ignorance  ?  It  is  to  no  Purpofe 
to  urge  the  Force  of  Senfe  or  Reafon^  nor  cyen  of  'Truth 
or  Dtmonjirathn  againft  it.  And  therefore  we  muft  leave 
them  to  the  Dominion  of  Error,  and  ftudy  only  tlie  In- 
ftrudion  of  the  happy  few  that  are  capable  of  Reafon  and 
Conviftion.* 


DIALOGUE    V. 
A  Brief  Account  of  the  Sol  a  k  System. 

Euphrofyne. 

TH  E  Morning  having  been  advantageoufly  fent  in 
a  Refutation  of  the  faifc  Syftem  \  you  are  now,  C/w- 
nicus^  indebted  to  me  a  few  Hours  this  Afternoon,  for  an 
Explanation  of  the  true  Syftem  of  the  World,  according 
to  your  Promife.  ' 

Cleon.  My  Promife  (hall  be  always  facred,  my  Euphro- 
fync^  and  with  the  greateft  Pleafure  I  fhall  now  explain  to 
you  wjiat  is  the  true  State  of  Nature,  with  regard  to  the 
Mundane  Syftem  of  planetary  and  cometary  Worlds  ;  which 
has  been  fometime  called  tlie  Pythagorcany  fometimes  the 
Copernicany  now  tlie  Newtonian^  and  thei>  the  Solar  Syftem. 

Euphrof  Pray,  why  was  it  called  the  Pythagorean 
Syftem,  Cleonlcus? 

Clean.  Becaufe,  anciently  invented  and  taught  by  that 
femous  Grecian  Sage,  Pythagoras^  and  continued  fo  to  be 
Cj by 

*  The  fcveral  Phajuomcna  of  the  Ptolomaic  Syftem,  con- 
fidered  in  this  Dialogue,  will  evidenthr  appear,  it*  the  Reader 
has  his  Eye  upon  the  Diagram  in  the  nrft  Plate,  (i;/z.  Fig.  i.) 
where  fhe  Earth,  the  Sun,  and  Planets  are  fo  placed,  as  to  re« 
prefent  them  feparately  and  diftindtly  to  the  View^ 
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J^  jllis  Followers  ;  but  being  loft,  in  the  Ignorance  am 
Sarbarity  of  fucceeding  Ages,  it  was  again  retrieved,  an( 
piaintained  by  Copernicus^  about  2CO  Years  ago ;  and  fo 
that  Reafon  was  called  by  his  Name. 

Euphrof.  And  becaufe  they  placed  the  Sun  in  the  Center 
it  was  frora  thence  called  the  Solar  Sji/ieniy  I  fuppofe. 

C/««.  You  are  right.  Sifter;  and  tlie  Appellation  o 
Newtonian  was  given  it  from  its  being  demonftrated  ii 
^very  Part  by  that  Prince  of  Philofophcrs,  Sir  IfoA 
J^ewtofty  who  firft  difcovered  the  Powers  employed  b] 
tJature;  and  by  obfeiTing  the  Phanomena,  explainec 
and  eftablifhed  by  that  unerring  Rule,  all  its  Laws  o 
Motion.     Thus  again  Sir  Richard  : 

77>e  MaJIers  formed  in  Newton's  famous  Schgol^ 
Who  does  the  chief  in  modern  Science  rulc^ 
EreH  their  Schemes  by  ma  thematic  Laws^ 
jindfohe  appearances  with  jufl  Applaufe. 

Euphrof  Very  a-propos^  my  Cleonicus  \  I  find  yon  an 
a  Newtonian  every  inch  of  you, 

Cleon.  Yes  ;  and  I  expedl  to  fee  you  profelyted  to  this 
not  more  modilh  than  true  Philofophy,  before  we  leav< 
the  Subjeft.  I  can  tell  you,  Sir  Ifaac  has  no  fmall  Part] 
among  die  Principal  of  the  Fair  Sex. 

Euphrof,  I'm  glad  to  hear  it;  I  ftiall  readily  make  on< 
of  the  Number,  if  his  Philofophy  be  the  beft  ;  but  I  bej 
leave  firft  to  undcrftand  it,  if  I  can,  Cieonicus, 

Cleon,  Your  Requeft  is  very  rational ;  one  Profelyte  oi 
the  Undcrftanding  is  worth  twenty  of  mere  Faith  ir 
Philofophy.  I  fhall  endeavour  to  give  you  a  juft  Idcf 
thereof,  and  its  feveral  Parts,  by  a  Scheme  which  I  have 
drawn  up  for  that  Purpofe,  and  which  is  nearly  a  tru< 
Reprefentation  of  the  Solar  Syfiem^  in  which  you  fee  th< 
Sun  poflefles  nearly  the  central  Point,  for  Reafons  w< 
Ihall  hereafter  mention.  But  the  central  Force^  or  Powei 
of  Gravity  in  the  Sun,  compounded  with  a  projeftilc 
Force,  there  are  found  to  revolve  xht  Jtx  P/^wf/i  following, 
vi'z,  the  firft,  or  ncarcft  Planet  to  the  Sun  is  Mercury  ^  \ 
the  next  is  Venus  ?  ;  the  third  is  the  Earthy  with  her  M$on  \ 
the  fourth  is  Mars  S  ;  the  fifth  Jupiter  U ;  tlie  fixtli  anc 
|p,ft.  is  Saturn  h  ;  tlicfe  all  move  about  the  central  Sun  in 

i^iiFercnt 
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AiScTcnt  Spaces  cr  Periods  of  Time,  and  in  Orbits  that 
are  very  nearly  circular^  or  fuch  as  reprefented  in  this 
Scheme. 

Euphrof  I  obferve  you  have  made  the  Orbs  of  the 
Planets  circular,  but  the  Orbit  of  a  Comet,  I  fee,  you 
have  reprefented  as  Part  of  a  very  long  Ovai :  Do  all  the 
Comett  go  round  the  Sun  in  fuch  ov^  Figur<^  i 

Cleon.  Yes,  my  Euthrojynt^  tliey  all  move  in  Orbits, 
which  are  more  or  leis  oval,  or  (as  the  Aftronomers  call 
it)  Elliptical ;  for  what  you  call  an  €val  Figure^  they  al- 
ways call  an  ElUpJis. 

Eupbrff.  The  Learned,  'tis  fit,  (hould  be  allowed  a 
Didion  above  what  is  vulgar ;  but  I  take  it  then  only  as 
pncivii  or  ungenteel  Ufage,  when  they  amufe  m  with 
vnintelligibfe  Terms  ;  ilnce  we  ought  always  to  under- 
Hand  what  is  offered  us  to  read,  fiut  this  by  the  Way ; 
pray  Cieonicus^  what  do  you  intend  by  tliofe  fraall  Stars 
lound  Jupiter  and  Saturn^  in  tlie  Scheme  ? 

Ckon.  They  are  little  Moons,  which  the  Aftronomers 
call  Satellites ;  tliefe  light  thofe  diftant  Planets  thro'  their 
dreary  Way  ;  while  others  which  are  nearer  die  Sun,  and 
have  therobre  a  greater  Degree  of  Light,  have  none  of 
them,  fave  our  Eartli  only,  which  has  but  one. 

Euphrof.  Thefe,  I  prefume,  are  all  the  great  Bodies 
which  coropofe  our  Syllem,  becaufe  1  fee  no  more  in  the 
Scheme ;  but  pray  what  have  you  done  with  all  the  Stars  ? 
Do  none  of  them  fall  to  the  Share  of  our  World  ? 

Cleon.  They  are  all  at  a  vaft  Diftance  from  our  Syllem, 
and  make  no  Part  of  it ;  as  you  will  fee  hereafter.  You 
willcaft  your  Eye  on  the  Diagiam  once  tnore,  and  ob- 
ferve, that  the  Bulks,  or  Magnitudes  of  the  Sun  and 
Planets  are  there  aUb  reprefented. 

Euphrof*  I  fee  it,  I  believe  ;  does  not  the  Orh  of  Saturn 
rcprefcnt  the  Face  of  the  Sun,  and  the  fcvcral  other  white 
Globes  the  comparative  Bigncfs  of  the  Planets  whofc 
Names  they  bear  ? 

Cleon.  Yes,  my  Euphrofyfiey  they  do  ;  they  arc  here 
drawn  in  Proportion  to  the  Sun,  of  more  than  eight  Inches 
in  Diameter,  and  from  tlicnce  you  obferve  how  fmall  a 
Figure  even  the  largeft  of  them  all  makes  in  Comparifon 
of  that  glorious,  central,  folar  GloI)e. 

Muphrof.  SmaH  indeed !  T  am  alraoft  afhamcd  for  our 
C  4  Earth  i 
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Earth  ;  really  'tis  fcarcc  vifible  in  the  Syftem.  Heavens 
what  a  Buftlc  do  we  Mortals  make  about  this  Globe  o 
Earth,  when  we  fee  and  confider  it  alone  ;  but  how  littl 
a  Thing  does  an  Empire  or  Kingdom,  nay,  the  Eartl 
itfelf  appear,  compar'd  with  the  whole  Syftem. 

Cleon.  What  you  obferve,  my  Euphrofyncy  is  very  jnftrW 
learn  by  fuch  Reflexions  one  ufeful  Leilbn,  that  TU^p 
are  great  and  fmall  only  by  Comparifon  ;  i n  regard  to  mM 
other  Properties  of  Bodies,  you  will  find  that  this  Doftryi 
yiiW  alfo  hold  good,  as  we  proceed  in  our  Speculationt* ' 

Euhhrof.  I  fuppofe,  the  Diftanccs  of  the  r  Janets  repiii 
fcnted  in  the  Print,  are  in  Proportion  to  thofc  in  lb 
Heavens,  are  they  not,  Cleonlr.s  ?  •"''- 

C/eon*  They  are  fo,  as  nearly  as  thofe  Diftances  aii^ij 
prefent  known.  In  the  Year  1 76 1 ,  when  Fettus  appcflUEoft<M| 
the  Sun-s  Face,  the  Diftances  of  the  Sun  and  Planets  fMI 
pretty  nearly  determined  :  and  they  will  probably  ht  ^ 
more  accurately  afcertained  from  the  Obfervationt  OBmIi 
on  the  laft  Tranfit  in  1769,  as  it  was  much  more-finwto 
able  for  that  Pnrpofe  ;  as  you  will  be  further  convinodd  oi 
hereafter.  We  ihall  tlierefore  conclude  with  aVicnrol 
this  Syftem  in  Sir  Rlchnrcfs  poetical  Defcription. 

This  wide  Machine  the  Univcrfc  regard^ 

TVith  how  much  Skill  is  each  Apartment  reard ; 

The  Sun,  a  Globe  of  Fire ^  a  glowing  Majsy 

Hotter  than  melting  Flint,  or  fluid  Glajs  ; 

Of  this  our  Svflem  holds  the  middle  Place. 

Mercurious  nearefl  to  the  central  Sun 

Docs  in  an  oval  Orbit  circling  run  ; 

But  rarely  is  the  Obje^  of  our  Sight  : 

In  folar  Glory  funky  and  more  prevaling  Light, 

Vknus  the  next,  whcfc  lovely  Beams  adorn^ 

As  well  the  dewy  Eve  as  opening  Morn^ 

Does  her  fair  Orb  in  beauteous  Order  run*  _ 

The  Globe  Terrestrial  next,  with fknting  PoUs^ 

And  all  its  ponderous  Load  unwearied  rolls. 

Thefi  wc  behold  bright  planetary  Jove, 

Sublime  in  Air,  thro*  his  wide  Province  move* 

Four  Second  Planets  his  Dominion  own^ 

And  round  him  turn  as  round  the  Earth  the  Moon^ 

Saturn  revolving  in  the  highefl  Sphere 

If  1th  ling* r in ^  Labour  finijhcs  bis  Tear, 

D  I  A- 


} 
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DIALOGUE      IV. 

3^be  Truth  of  the  Solar  System  demonfirated  by 

the    pLANETARIUMt 

Cleonlcus. 
T5  Y  diis  dcfcriptive  View  of  the  Solar  Syftcin,  I  pre* 
Jo  fume,  my  Euphrofync^  you  will  be  prepared  tx)  under  <» 
ftand  a  Demonftration  of  the  Truth  of  it,  by  comparing 
tlic  feveral  Appearances  of  the  heavenly  Bodies  with  thofc 
of  this  Syftem,  as  reprcfcnted  by  the  Planetarium, 

Euphrof,  I  make  no  Doubt,  dear  Cleonicus^  but  I  (hall, 
9s  you  have  a  happy  Method  of  reprcfcnting  Things  fo 
natural  and  ea(y  ;  efpeciallyas  I  apprehend  the  oubjeft  now 
is  but  juft  the  Reverie  of  what  you  fhewed  me  before,  whci^ 
you  refuted  the  Ptolomaic  Syftem^  by  the  fame  Machine. 

CUon.  It  is  true,  my  Euphrofyne^  Truth  is  but  the  Rc- 
vcrfe  of  Error,  at  any  Time,  and  to  be  convinced  of  the 
latter  is  more  than  half  the  Way  towards  a  Difcovery  of 
the  former.  In  order  to  tliis  you  obferve,  there  is  fomc 
Alteration  made  in  the  Face  of  the  Planetarium, 

Euphrof.  I  do,  Cieonicusy  I  fee  you  have  taken  tUe  Earth 
from  die*  Center,  and  placed  a  large  golden  Ball  in  its 
Stead ;  alfo  I  obferve,  you  have  taken  away  the  fmall 
Brafs  Ball  from  among  the  Planets  (which  before  repre- 
fcnted  the  Sun)  and  placed,  in  its  Room,  a  little  Ivory 
Ball,  with  Circles,  to  reprefent  our  Earth,  I  fuppofe,  as 
no  more  than  a  Planet ;  thefc  are  bold  Innovations, 
(:leonicus»  in  a  Syllcm  of  Worlds  ;  but  I  know  you  arc 
able  to  anfwer  for  tliem,  when  there  is  Occafion. 

CUon  Yes;  while  we  are  able  to  give  a  good  Reafon 
for  what  we  do,  we  arc  always  fecurc  and  courageous ; 
'tis  a  prodigious  Advantage  to  have  Nature  and  Truth  both 
on  our  Side ;  one  fupplies  us  with  all  the  Powers  of  Logic 
and  Rhetoric^  and  the  other  renders  us  alvi'ays  vi£lorious 
and  triumphant.  This  has  been,  and  ever  will  be  the  Cafe 
of  the  Solar  Syftem,  and  all  tlie  other  Parts  of  the  New 
ton/an  Philofophy^  fince  they  have  been  conlidered  and 
treated  in  a  proper  Mtinnerr ' 

Euphrof. 
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Euphrof.  Well,  Cleonicusy  I  find  you  are  a  Champi'oii 
in  the  Caufe  of  Philofophy  ;  but  put  the  Machine,  if  you 
pleafe,  into  Motion,  and  let  us  proceed  to  Particulars  ; 
for  I  long  to  be  inftrufted  in  this  moft  beautiful  Part  of 
the  Science. 

CUon.  I  will. 1  wind  up  the  Spring,  and — —you 

fee  all  the  Planets  in  Motion,   at  the  different  Diftanccs, 
^nd  Degrees  of  Velocity. 

Euphrof,  I  do,  Cleonicusy  with  Abundance  of  Pleafure; 
and  I  fuppofe,  by  this  Means,  I  have  now  a  proper  Idea 
of  the  ti-ue  Syftem  of  the  World  ;  or  is  there  any  Thing 
yet  wanting  ? 

Cleon,  Yes,  my  Euphrofyne^  too  much  is  yet  wanting 
to  complcat  a  perfcA  Idea  of  the  Syftem,  at  Icaft,  in  ono 
View — Nor  is  it  in  the  Power  of  Art  to  fupply  every 
Thing.  The  proportionable  Diftanccs  of  the  Planets, 
together  with  the  true  Proportion  of  their  Magnitudes, 
can  never  be  fhew^n  in  any  Machine,  but  fepcrately  they 
may  ;  as  you  have  already  obferved  in  the  Plate  of  the 
Solar  Syfterti.  And  I  fhall  only  here  obfer\*e,  that  if  the 
Magnitudes  are  the  fame  as  there  reprefentcd,  the  Diftance 
of  the  Earth  from  the  Sun  would  be  83  Feet,  and  that  of 
Saturn  nearly  800,  fo  that  the  Orbit  of  Saturn  would  be 
almoft  a  Mile  in  Circumference,  and  confequently  no 
Planetarium  can  ever  be  made  toexprefs  the  Proportion  of 
Diftances  and  Ma^nftude  at  the  fame  Time. 

Euphrof,  I  am  convinced  it  cannot  be  done,  Cleonlcus^ 
by  what  you  have  faid  ;  and  one  Thing  I  oblcrve  ferther, 
and  that  is,  it  would  be  but  of  little  Ufe  if  it  could  be  made 
fo  large  ;  fince  tlien  we  muft  be  at  the  Trouble  of  walk- 
ing from  one  Part  to  another  to  view  the  fcveral  Bodies  of 
of  tlie  Syftem  ;  for  it  is  eafy  to  fee,  that  Mercury^  Venus^ 
the  Earth  and  Aiars,  would  be  all  of  them  by  much  too 
fmall  to  be  feen  at  the  Diftance  of  Saturn^  (and  indeed 
the  three  firft  at  Jupiter)  without  a  Telefeope.  I  proteft, 
Cleonlcus,  I  can  Icarce  refleft  on  fuch  diminutive  Con- 
fiderations  of  the  Earth,  without  feeling  fome  Uneafinefs; 
I  am  quite  concerned,  when  I  think  what  a  mean,  and 
almoft  pitiful  Figure  we  make  in  the  Syftem.  However, 
there  is  one  Comfort,  we  are  not  the  leaft  of  all  the 
Planets. 

Cleott%. 
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Clan.  No,  no.  Sifter,  don't  be  difoouraged ;  our  Earth 
is  a  Planet  of  the  third  Magnitude,  if  that  will  afford  you 
any  Confolation.— But  let  us  attend  to  the  Machine ;  you 
Acre  obfcrvc  one  Thiag  right,  viz.  the  Velocity  of  the 
Motion  of  the  Planets,  and  confequently,  the  Planets  hero 
Snifh  their  Periods  fooner  or  later,  juft  as  they  do  in  the 
£kavens.  And  not  only  this,  but  every  other  Ph^nimenof^. 
is  the  fame  here  as  you  obfer\'e  it  in  Nature,  as  will  be 
evident  by  confidering  them  feverally,  as  we  did  when  the 
Ptolomaic  S^em  was  rcprefented,  and  confuted  by  it. 

Eupbnf'  This  1  fhall  attend  to  with  great  Pleafure;  for 
it  is  ftill  a  fuperjor  S^tisfadion  to  fee  what  Truth  is,  and 
the  Ways  and  Means  by  which  it  is  infallibly  difcovcred  ^ 
93  our  little  mundane  Syilem,  therefore,  is  ail  in  Motion, 
pray,  CUomcus^  proceecl  to  Particulars. 

Clean.  I  will,  my  Euphrofyne^  and  begin  with  the  Phit* 
nomi*J  of  Mercury  and  Venusy  as  before ;  only  here  you  arc 
fuppofed  to  be  a  Spcflator  of  thefc  Motions,  from  that 
fmall  Globe  with  Circles  tliat  reprefents  the  Earth  ;  and 
from  thence  you  fee  thofe  two  Planets  in  one  Part  of  their 
Orbits  pafs  before  the  Sun,  and,  in  the  other  Part,  behind^ 
or  beyond  it ;  and  this  is  their  conflant  Appearance  iXK 
the  Heavens  * 

Eupbrof.  I  fee  it  muft  neceflarily  be  fo ;  and  it  is  fur- 
prizing  to  me,  that  fo  very  plain  "a  Cafe  was  not  alone 
fufficient  to  convince  Mankind  in  every  Age  of  the  Truth 
of  rtiis  Syilem. 

Clean.  The  longer  you  live,  the  lefs  you  will  be  furprized 
at  fuch  Things ;  you  will  find  Ignorance,  Prejudice, 
Party  or  Policy,  always  cflipfing  the  Trutli,  as  Clouds  do 
the  Sun,  tho'  both  arc  in  themfelvcs  the  brightefl  Objefts 
in  Nature.  You  will  find  the  next  Pha?nomenon  you 
cbferve  is  equally  coercive,  if  Men  would  refleft  or  attend 
to  It  at  all,  vi%.  that  Mercury  and  Veyius  can  never  appear 
to  us  at  any  great  Diftance  from  the  Sun  ;  Mercury  not 
above  21  i3egrces,  and  Fe^ms  not  more  than  47  ;   and  this 

*  The  Reader  is  here  fuppoled  to  have  his  Eye  upon  tha 
Diagram  in  Plate  V.  where  all  the  Phenomena,  mentioned 
in  this  Dialogue,  are  reprcfcnted  jull  as  they  are  fcen  in  the 
P lane  tar iuf/i.  Thus,  Pha-nomenon  I,  to  an  Eye  placed  on  the 
Earth  at  T,  the  Planet  Mercury  at  M  and  re.ms  at  V,  will  ap- 
pear to  pafs  l>eforc  the  Sun ;  and  at  O  and  D  they  arc  be- 
yond,  or  behind  the  Sun,  if  viev/ed  from  ihe  fame  Place. 
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correfponds  exaSIy  with  the  Diftances  from  the  Sun  in  tlic 
Heavens  when  greateft  of  all  *. 

Euphrof.  I  have  hardly  Geometry  enough  to  underfbnd 
meafuring  Diftances  by  Degrees ;  but,  I  cafily  fee  the 
Thing  you  drive  at,  and  indeed  you  have  already  explain* 
cd  it  to  me  in  a  former  Converfation. 

Cleon.  You  will  find,  my  Eupkrofyne^  that  very  littlc^ 
Mathematicks  is  requifite  for  underilanding  the  Phaeno- 
inena,  when  we  come  to  explain  it  ftill  further  by  a  proper 
Diagram,  cxhibititing  the  1  heories  of  tliefe  two  Planets  ; 
and  a  particular  Piece  of  Machinery  added  to  tlic  Orrery  for 
that  Purpofe  :  The  next  Fhaenomenon  will  create  you  no 
Difficulty ;  for  as  you  obferve,  the  Diftance  of  the  Earth 
is  perpetually  altering,  with  refgeft  to  any  Planet,  I  fup- 
pofe,  you  have  Philofophy  enough  to  fee  what  will  follow 
from  thence  t» 

Euphrof.  Very  plainly,  Cleanicus  \  I  have,  'tis  to  be  'nopcd, 
common  Senfe  enough  to  know,  that  when  the  Earth  is 
near  to  any  Planet, — that  Planet  will  appear  larger  tiian  it 
will  do  when  the  Earth  is  remote  from  it,  and  thence  I 
may  infer,  that  the  apparent  Magnitudes  of  the  Planets  arc 
always  variable ;  and  fo,  I  fuppofe,  you  obferve  them  to 
be  in  the  Heavens ;  for  1  remember  well  what  you  faid 
of  the  Planet  Man^  when  we  cpnfidered  the  Phaenome- 
jion  in  Ptolomys  Syrtem. 

CUon,  I  am  glad  to  find  you  can  fo  happily  recoUeft, 
and  compare  thofe  Appearances.  We  have,  from  the  fame 
I'rinciple  roo,  the  Solution  of  another  common  Pheno- 
menon of  the  Planets  ;  pray  do  you  remember  thatalfo  ? 

*  Phsenomenon  11.  li  right  Lines  be  drawn  from  the  Earth 
at  T,  touching  the  Orbits  of  Merany  and/Vff«j,  in  the  Points 
R  and  A,  on  one  Side,  and  Z  and  G  on  the  other,  'tis  evident 
thofe  Lines  will  be  farther  from  the  Sun,  than  Lines  drawn  to 
any  other  Points  of  thofe  Orbits,  and  confequently,  the 
Planets,  in  thofe  Points,  will  be  fecn  farther  from  the  Sun 
than  in  any  other ;  and  the  Angle  S  T  R  will  be  found 
about  2  1  Degrees,  and  the  Angle  S  T  A  about  47. 

f  Phcenomenon  III.  'Tis  evident,  that  as  the  Planet  Mer- 
cHry  moves  from  M  to  H,  N,  I ;  and  f^eftus  from  V  to  A,  B,  C, 
they  will  appear  Icfs  and  lefs ;  and  that  their  apparent  Mag« 
nitudes  will  cncreafe  as  they  move  from  O  to  K,  P,  I,  and 
D  to  E,  r,  G,  towards  the  barth  at  T  j  alfo  fince  the  Earth 
at  T  is  about  5  Times  farther  from  Mars  at  Y,  than  it  is 
when  at  /,  the  faid  Planet  will  appear  25  Times  lefs  in  tl^Q 
former,  than  in  the  latter  Situation  of  the  Earth. 
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*  Euphrof.  I  believe  I  do ;  for  my  Reafon  fuggefts  to  me, 
that  the  apparent  Motions  of  Bodies  rauft  be  greater  when 
they  are  near  than  when  they  are  very  far  off;  and  more- 
over, that  their  vifible  Magnitudes  and  Motions  are  always 
gteateft  and  leaft  at  the  fame  Time. 

CleoH,  Very  good  my  Euphrofyne  ;  there  is  fome  Plea- 
fare  in  teaching  Phiiofophy  to  you,  who  will  foon  be 
Miftrefs  of  many  of  the  moft  ufeful  Doftrines  of  die 
Science  ;  you  already  know  the  Reafon  why  the  Planets 
apparent  Motions  rauft  be  very  unequal ;  but  why  tliey 
mould  fometimes  appear  ftationary,  or  without  any  Motion 
for  a  Time,  I  do  not  expeft  you  to  apprehend  fo  readily 
as  yet ;  but  hereafter  you  will  fee  no  Difficulty  in  that. 

Euphrof.  I  perceive  Science  is  a  gradual  Thing,  Cleo- 
nicus ;  nor  do  I  exprft  to  be  wife  all  at  once  :  I  fhall  be 
very  well  fatisfied,  if  with  Time,  I  can  acquire  fuch  a 
Competency  of  Knowledge  as  is  fit  for  a  IVoman. 

Cleon,  You  (hould  fay,  a  reafonahlc  Beings  my  Euphro- 

nt ;   ufeful  Science  is  of  neither  Sex^  or  any  Party. 

lot  to  return — While  the  Planets  are  in  Motion,   you 

obfcrve,  from  the  Earth  they  will  be  feen  to  move  in  d'lf- 

Jerent  Dir colons  ;   for  Inftance,  Mercury  you  fee  is  now  on 

the  Left-Hand  Side,  or  Eafl^  of  the  Sun  ;  but  from  tliencc 

he  moves  on  this  Side  of  the  Sun  to   the  Weft from 

that  Weftern  Situation  on  the  Right  Hand,  he  moves  on 
behind  the  Sun  to  the  Eaft  Side,  where  he  was  before ; 
io  that  in  one  Revolution,  he  is  {t^w  to  move  from  Eafl 
to  Wefi^  and  from  Wcfl  to  Eajl\. 

*  Phaenomenon  IV.  In  the  Points  of  the  Orbits  where  the 
Planets  are  neareft,  as  at  V  and  M,  they  will  appear  to  move 
fafteft ;  and  *Dife  verfd  ,  at  the  remoteft  Points  O  and  D ;  alfo 
the  Velocity  of  the  Planet  Mars  at  Y,  will  appearr:  5  Times 
greater  to  the  Earth  at  /,  than  it  will  do  when  the  Earth  is 
at  T,  and  5  Times  the  Diftance  as  before. 

f  Phaeaomenon  V.  It  is  eafy  to  obferve  in  the  Scheme,  that 
to  an  Eye  placed  at  T,  the  Planet  Mercury^  as  it  paflcs  from  R, 
by  O,  to  Z,  will  appear  to  move  forwards,  according  to  the 
Order  of  the  Signs,  or  from  Weft  to  Eaft ;  biK  from  Z,  by  M 
to  R,  it  wHl  appear  to  move  the  contrary  Way,  c^/z.  from  Eaft 
to  Weft,  or  be  retrograde.  And  a  little  Way  on  each  Side  the 
Points  R  and  Z,  viz,  from  a  to  by  and  from  c  iod,  the  Planet 
^uft appear Aationaiy, or  at  Reil  among  the  Stars  at  Q^andXy 

fince 
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Euphrof  I  fee  it  clearly,  CUonlcus,  and  I  remember  alfo^ 
you  obferved  to  me  (in  the  other  Syftem)  that  this  is  tlie 
Cafe  of  all  the  Planets  ;  and  I  expeft  I  (hall  ht  able  to  fee  it 
verified  by  mv  own  aftual  Obfervations  on  the  Planet  Vc- 
««j,in  a  little  Time,  after  the  Manner  you  tlKn  diredled  mc» 

Clecn*  You  will  then  commeiKC  a  Pra^ical  Jjiranorner^ 
Sifter  ;  and  indeed  by  a  little  Attention  and  Praftice,  you 
will  find  it  not  only  eafy,  but  pleafant  to  obfcrve  all  the 
Phaenoraei^  of  the  Heavenly  Bodies  to  be  the  very  (amd 
as  you  have  fccn  in  this  Planetarium  ;  and  then  you  will 
be  fully  convinced  of  the  Truth  of  this  Syftem. 

Euphrof  I  IhaJl,  i;ay»  I  am  fo  already,  CUonicus  ;  for  I 
think  it  is  impoffible  anyone,  who  has  feen  all  thefe Things 
fo  naturally,  and,  as  it  were,  doubly  reprefented,.  as  I 
have,  Ihould  not  be  convinced,  at  leaft,  that  tlie  Earth  i$ 
a  Planet,  and  the  Third  from  the  Sun: — • — But  pray, 
Cleonicusy  may  not  tliefe  Appearances  happen  to  a  SpecUtor 
on  the  Earth  at  Reft  among  the  Planets,  as  well  as  on  the 
Suppofition  of  its  Motion;  iffo,  there  will  ftiU  lie  art 
Objeftion  againft  the  Eartli's  Motion. 

Cieon,  ' lis  with  great  Pleai'ure  I  hear  you  make  this 
Queftion,  as  you  thereby  di  (cover  almoft  a  critical  Sag;i- 
city  in  tliefe  Matters  in  fo  Ihort  a  I  ime.  I  anfwer,  my 
Euphrofyne^  the  Phfenomena,  'tis  true,  would  be  the  fame 
to  the  liartli  at  Reft,  as  we  have  now  fpecified  them  ;  but 
you  mutt  know  withal,  that  they  would  not^  in  that  Cafe^ 
happen  at  tlie  fame  Times  tliey  now  do,  nor  in  tlie  fame 
Parts  of  the  Heavens. 

Euthrof.  I  am  very  dcfirous  of  feeing  this  illuftrated, 
Clconicus :  Can  you  Ihew  it  in  tlie  Planetarium  ? 

Cleon.  Very  cafily  ;  for  Til  fix  the  Earth  at  Reft  in  the 
Beginning  of  the  Ecliptic,  or  firft  Point  of  jiries  (as  it  is 
no  Matter  where)  and  brint:  the  Planet  Mercury  in  a  right 
Line  with  the  Earth  and  Sun  ;  it  is  tlien  in  Conjunftion 
with  the  Sun ;  then,  putting  the  Machine  in  Motion,  you 
obferve  that  Planet  in  8&  Days,  comes  to  die  fame  Place 
again,  and  tliercfore,  if  the  Earth  were  at  Reft,  the  Time 
between  two  Conjunftions  of  tlie  fame  Kind,  would  b^ 
juft  equal  to  tlie  Period  of  the  Planet's  Revolution,   and 

always 

feicc  thofe  fmall  Parts  of  the  Orbit  do  nearly  coincide  with 
the  Tangent  Line.  But  this  Matter  will  be  farther  explained 
in  %  future  Dialogue. 
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always  in  the  famr  Point  of  the  Ecliptic :  Do  you  under- 
ftand  me  r* 

Euphrof.  I  muft  be  very  dull  indeed,  if  I  did  not  pcr- 
fcaiy  wciJ. 

Cle§n.  Then— I  put  the  Earth,  as  ufual,  in  Motion^ 
letting  out  with  the  Planet ; — but  you  fee,  when  Mercury 
returns  to  the  fame  Point  a^in,  the  Earth  is  gone,  and 
the  Planet  keeps  moving  on  till  it  overtakes  the  Eartli. — 
Here  you  obfcrve  a  Time,  confidcrably  longer  than  the 
Period,  is  taken  up  between  the  two  Conjunftions,  viz. 
more  than  1 10  Days. 

Eufbrof.  I  fee  it  wonderfully  plain,  aivd  alfo  I  obfcrve 
Ae  Earth  has  pafled  over  about  a  third  Part  of  its  Orbit  in 
the  Time ;  and  confequently,  I  mud  needs  know,  that  both 
the  Time  and  Place  of  the  prefent  Conjunflion  are  very 
different  from  the  former;  and  therefore  am  neccflarily 
convinced  of  the  Motion  of  the  Earth,  as  well  as  of  all  the 
reft  of  the  Planets  about  the  Sun,  I  fee  the  Truth,  and  nauch 
of  the  Beauty  andHarmony  of  die  Solar  Syftem;  for  which 
I  fhall  be  ever  indebted  to  my  dear  Clconlcus. 

CUon,  They  who  contemplate  Nature,  my  Euphrofync^ 
always  find  their  Admiration  and  Pleafure  encreafing  with 
their  Knowledge;  the  more  nearly  we  view  her,  the  more 
ending  (he  appears  ;  and  what  you  have  yet  fcen  is  but, 
as  it  were,  an  Antepaji  of  the  fublimeConfoIationsof  Phi- 
lofophy,  that  will  moft  certainly  reward  your  future  En- 

2uiries,as  you  will  acknowledge,  when  you  come  to  under- 
and  the  Dodrine  oiEclipfes,  and  to  be  able  to  calculate  one. 
Euphrof,  To  calculate  an  Eclipfe !  A  ftrange  Thing  to 
talk  of  for  a  fFoman,  Cleonicus. 

CUon.  A  Woman! — Why,  x\\\s  T^oman- hood oiyoxxrs^ 
ieems  to  be  mightily  in  the  Way.— I  muft  tell  you  once 

more, 

♦  Phanomenon  VI.  In  the  Diagram,  it  is  evident,  if  the 
Planet  Mercutyht  in  Conjunction  at  M,  and  the  Earth  at  Reft 
at  T,  it  will  be  in  Conjunction  again,  after  one  Revolution, 
in  the  fame  Point  M,  viz.  in  88  Days.  But  fuppoling  the 
Earth  and  Planet  go  on  together  from  the  Points  Tand  M,  the 
Planet  will  have  made  one  Revolution,  and  Part  of  another, 
before  it  can  get  between  the  Earth  and  Sun ;  it  will  then  b^ 
nearly  in  the  Point  g  and  the  Earth  will  be  iii-^,  about  four 
Signs  diitant  from  T,  the  PUce  of  the  foi  aier  Conjundiouy 
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more,  my  Euphrofyrte,  that  it  is  at  prefent  quite  out  oftlii 
Queftion ;  for  if  indulgent  Heaven  has  fevoured  you  witH 
fuch  mental  Faculties  and  Powers  as  will  enable  you  to 
underiland  thefe  Things,  then  why  may  you  not  with  ai 
good  a  Grace,  and  to  as  great  an  Advaritage,  ^ddrefs  yourfclf 
to  fuch  an  Undertaking  ?  I  know  fome  Ladies,  and  doubt 
not  but  there  are  many  others,  who  can  calculate  both  a 
Solar  and  Lunar  Eclipfe,  and  intend  my  Enphrofyne  (hall 
not  be  behind-hand  with  any  of  them.  Nay,  fartiier,  1  have 
a  Sort  of  eafy  Phllcfophical  Geometry  too,  nicely  adapts  to 
the  Genius  of  die  j^a'ir  Sex^  which  will  let  you  into  the  Rd'^ 
tionalcy  or  Reafon  of  every  Step  you  take  in  fuch  a  Procefs. 

Euphrof.  You  have  faid  enough  Cleonicus\  if  you  en- 
brge  much  further,  you  will  furely  make  an  Angel  of  me. 

Cleon,  There  is  no  Need  of  that,  in  the  Judgment  of 
Ibme  People  that  you  know  in  the  World. 

Euphfof.  Prithee  hold  thy  Tongue,  Cleonhus  ;— and  teli 
me  what  is  in  the  Infide  of  this  Machine  of  yotirs  :  Is 
there  any  Thing  that  I  can  underftand  by  what  Mean& 
you  make  Art  and  Nature  fo  wonderfully  agree  ? 

Cleon.  Yes,  furely,  and  nothing  (hall  be  denied  to  the 
Curiofity  of  my  Euphrofyne  ;  I  will  take  off  the  Top  of 
the  Machine, — and  there  you  obferve  feveral  Parcels  of 

Wheel-work,  great  and  fmall Of  the  iirft,  you  fee  fix 

Wheels  all  fixed  on  one  Arbor. 

Euphroj.  I  do,  Cleonicus  \  and  as  they  differ  in  Size,  for 
I  obferve  they  do  in  Number  of  Teeth,  which  I  fuppofc 
are  (hewn  by  the  Figures  (lamped  on  each  Wheel. 

Cleon.  You  are  right,  Sifier,  and  you  farther  obferve, 
the  Teeth  of  thefe  fixed  Wheels  play  in  the  Teeth  of  fit 
other  moveable  Wheels,  all  placed  about  one  common 
Axle. — In  each  of  thefe  Wheels  there  is  fixed  a  long 
Pipe,  or  Socket,  on  the  Top  of  which  each  Planet  was 
fixed,  as  you  faw  on  the  Out-fide  of  the  Machine. — 

Euphrof.  You  need  fay  no  more,  Cleonicus^  for  I  obfeiTe 
now  how  the  Planets  are  made  to  move  in  general ;  for 
when  the  Set  of  fixed  Wheels  are  put  in  Motion,  the  other 
Wheels  arc  feverally  moved  round  in  different  Times,  I 
(c^  by  the  different  Number  of  Teeth  in  each. 

Cleon,  Very  well,  my  Euphrofyne,  and  in  each  Set  you 
obferve  the  third  Jflieel  from  tlie  Bottom  in  the  fame,  and 

has 
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has  the  lame  Number  of  Teeth,  confcquently  they  go 
both  once  round  in  the  fame  Time ;  therefore  may  repre- 
fcnt  our  Tear  ;  for  you  fee  the  Ball  which  reprefents  our 
£arth  is  carried  round  ovi  the  Socket  of  that  Wheel. 

Euphrof.  All  this  I  fee  very  plainly ;  ind  how  then, 
CUonicus  f 

Cleon,  Then  by  the  Proportion  of  tlie  other  Wheels, 
the  other  Planets  are  made  to  revolve  in  their  proper 
Periods  of  Time.  Thus,  the  firft  Wheel  of  83  Teeth 
drives  die  firft  of  the  other  Set  of  20 ;  therefore  Mercury^ 
on  its  Socket,  muft  move  a  little  more  than  four  Times 
round,  while  the  Earth  moves  once  round ;  for  the  Num- 
ber of  Teeth  in  the  two  Wheels  will  always  be  as  the 
Number  of  Days  in  tlic  Earth  and  Planets  Revolutions, 
that  is,  83  is  to  20,  as  36;  to  88  nearly ;  and  therefore  in 
88  Days,  tlie  Planets  will  make  one  Revolution  about 
the  Sun.     I  hope  you  underftand  me,  Sifter  ? 

Euphrof.  I  do  very  well,  Cleonicus  ;  and  for  the  fame 
Reafon,  I  fee  the  Period  of  Venus  is  to  the  Leng;th  of  our 
Year,  as  32  to  52  *,  in  Marsy  as  75  to  40  ;  in  Jupiter y  as 
84  to  7  ;  and  in  Saturn^  as  1 48  to  5.  I  fee  the  Reafon  of 
tiiis  Affair  with  much  more  Eafe  than  I  imagined  T  fhould. 

Clewu  Every  Thing,  my  Eupbrofyne,  will  be  tobrably 
eafy,  when  it  is  well  rcprefented,  aiid  rightly  confiJered  ; 
the  Rationale  of  Things  is  not  fo  very  myfterious  in  fuch 

Cafes,  as  is  generally  thought. In  the  Barrel,  you  fee 

thex^  IS  a  Sprir^,  which  by  Means  of  a  Fufee,  and  its 
wheels,  put  the  Work  into  Motion  ^  as  in  a  common 
PFatcb^  or  Spring  Clock,  and  the  Motion  made  equable  by 
a  R^ulator ;  So  much  at  prefent  for  the  Mechanifm  of 
the  Planetarium,  We  (hall  entertain  ourfelves  with  a  more 
immediate  View  of  the  great  Bodies  of  the  Syftenl,  as  we 
have  Opportunity ;  and  the  next  fair  Evening,  I  will  (hew 
you  the  Face  olT  the  Sun  thro'  a  Telefcope^  when  he  is 
near  letting,  for  then  we  have  the  moft  advantageous  View 
of  that  glorious  Lamp  of  Day  ♦. 

♦  The  Reader  will  obferve  ra  Plate  VI.  that  the 
MfVfoile  med.  Fixed  Wheel. 

A   5  of  20  Teeth  1     is      fAMof  83  Teeth 

B    ?   ofsa  Jdrivcn{BI   of  51 

Ceofjo  7    by    [CKofso. 

Vol.   I«  D  Moz^eabU 
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Moveahli  Wheel.  Fixed  meel. 

I>  (i  of  75  Teeth  1      is      f  D  I  of  40  Teeth 

EU  of  83  I  driven  I  EH  of    7 

F  I?  of  148  J     by     [  h  G  of    5. 

Hence,  if  the  Time  of  our  Revolution  of  the  Wheel  C  i 
\Vhich  carries  the  iarth,  be  divided  into  365  J  equal  Parts, 
Days ;  therefore,  fince  all  the  fixed  ^Vheels  make  one  Kcvo 
tion  in  the  fame  Time,  it  follows 


That  83  :    ao  : 

:  365I  : 

87*  =  5  's  Period. 

S*  •    3»  ' 

:  :  36;^  : 

224J-  =  ?  '1  Period. 

40:    7- 

:36s:    : 

687    =  <f'»  Period. 

7:    83: 

:  36s,  : 

433j^=  Its' Period. 

5  ;  148  : 

:  365!  : 

107591=  •? '8  Period*. 

DIALOGUE      VIL 
Of  the    Sun. 

Cleoriicus. 

COME  forth,  my  Euphrofyne,  and  let  us  walk  to  yo 
der  little  Hill,  on  the  Summit  of  which,  we  Ihall  ha 
a  delightful  and  inoffenfive  Profpeft  of  tlie  milder  Sun 
his  Decline  ;  and  the  fky  being  fercnc,  and  free  fro 
Clouds,  we  (hall  fee  him  gradually  make  his  Exit  out 
our  Hemifpherc  to  that  below. 

Eitphrof,  That  to  me  will  be  a  grateful  Sight,  my  Ch 
nlcus  \  and  1  ic member,  in  our  laft  Converfation,  y< 
propofcd  to  contemplate  the  Nature  of  the  Sun  more  ii 
mediately,  when  we  fhould  next  walk  togetlicr. 

Clean.  Yes,  I  did  fo  ;  and,  as  if  apprized  of  ourDefig 
he  fcems  to  offer  himfdf  for  the  Subjcft  of  our  Specul 
tion  this  fair  Evening.  His  Face  looks  of  an  invitii 
Afpeft,  large,  red,  and  gently  glowing;  which  rcmin 
mc  of  tlic  Poet's  Defcription : 

The  Dijk  «/" Phoebus,  when  ke  climbs  on  blgb^ 
Appears  at  fi'Jl  lut  cs  a  hboi-foot  Eye^ 
And  wh  n  his  Chcriot  dewrrx'  irds  drji^es  to  Brd^ 
His  Bail  is  with  ihefame  Suffujitn  red ; 

*  Tliffc  are  the  Numbers  for  the  Wheels  of  r.dKr/.ir-uffu  as  they  h, 
vrcn  h'therro  made ;  Hut  I  have  Utcl/ calcu::iic(I  oil.^r  Numb.'rs  far  im 
txack  tor  Oriery- Wurk. 


ii 


oi 


lew  of//!e  Wheel  AroRK  tf/^r 
A:NrE  T  ARIUM 
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fli//  mounted  high  on  his  meridian  Race, 
All  bright  he  Jhinei,  and  with  a  better  Face. 

Dryden's  Ovid. 

Euphrof.  Well,  the  Sun,  to  be  fure,  is  a  noble  Subjcft 
of  Poetry,  as  well  as  Philofophy  !  But,  pray,  Cleonitusy 
can  you  tell  me  any  Thing  of  the  Original  of  the  Sun, 
and  of  what  his  wonderous  Body  is  compofed  ? 

Clton.  Very  little  can  be  faid  on  that  Head ;  Mofes^ 
you  know,  informs  us,  that  God,  at  the  Creation,  nrft 
called  for  Lights  and  then  he  made  tlie  Sun  ;  and  'tis 
generally  Tuppofed,  he  made  the  huge  Body  of  the  Sun 
a  Kind  of  Receptacle,  or  Reftrvoir  of  Light,  from 
whence  it  might  be  difperfed  through  all  Parts  of  the 
Syflem  ;  and  thus  the  famous  Milton  has  paraphrafed  it 
in  thefe  excellent  Lines. 

Then  ofCiUJlial  Bodies  firji  the  Sun, 
jf  mighty  Sphsre,  he  framed '^  unlightfome  firjl^ 
The*  efetherial  Mould:  He  form' d  the  Moon 
Glohife,  and  every  Magnitude  of  Stars. 
Of  Light  by  far  the  greater  Part  he  took 
Tranfplanted  from  htr  clouded  Shrine,  aftd plated 
In  toe  Sun*s  Orb,  made  porous  to  receive, 
Anddrifik  the  liquid  Light,  firm  to  retain 
Her  gathered  Beams :  Great  Palace  now  of  Light ; 
Hither^  as  to  their  Fountain,  other  Stars 
Repairing  in  their  golden  Urns  draw  Light ; 
jind  hence  the  Morning  Planet  gilds  her  Horns, 

Paradise  Lo^t. 

Euphrof.  And  does  not  the  Light,  thus  coUefted,  makfe 
rfie  Sun's  Body  a  Globe  of  Fire? 

Cleon.  Undoubtedly;  and  the  moft  intcnfe  and  ardent 
Heat  poflible  muft  be  there  conceived. 

Euphrof,  1  imagine  fo  ;  for  I  have  feen  a  Book  in  my 
Papa's  Libi^rv,  which  was  wrote  to  prove,  that  the  Suii 
was  the  horrible  Place  which  we  call  Hell. 

Clean,  'lis  certain,  the  Sun  is  botli  large  enough, 
and  hot  enough  ;  and  if  it  be  not  there,  'tis  hard  to  fay 
were  it  fhould  be.  'Tis  certain,  however,  if  Milton 
be  right,  the  Devil  is  no  Stranger  in  the  Sun  ;  for  in 
his  vagabond  Flight  through  our  Syftem,  he  ftiakes  him 

D  z  light 
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light  on  the  Sun,  and  compares  him  to  a  Spot  in  1 

Surface. 

There  lands  the  Fiends  a  Spot  like  which  perhaps 

AJlronomer  in  the  Suns  lucid  Orbj 

Tthrti  his  glaJ d optic  Tuhcy  yet  never  [aw • 

Euphrof,  This  is  a  Fancv  in  die  Poet  pretty  enougl 
and  now  you  talk  of  Spots  in  tlie  Sun,  pray  what,  ai 
how  many  are  they  ?  Have  you  ever  fcen  them,  Cleonicu, 

Cleon.  Yes,  my  Euphrofyne,  very  often ;  and  they  ma 
a  very  odd  Figure  in  tlie  Sun's  Face ;  their  Number 
very  uncertain,  being  fometimes  more,  fometimes  few* 
andf  fometimes  you  will  fee  none  at  all. 

Euphrof,  How  big  do  they  appear  ? 

Cleon.  Some  are  large,  and  forae  fmall ;  it  has  bo 
obferved,  that  fome  have  been  about  a  30th  Part  as  wi 
as  the  Sun's  Face. 

Euphrof  How  do  tliey  appear  fituatcd  there  ? 

Cleon,  Sometimes  many  together  in  one  Part,  in  ai 
other  Part  you  fee  them  nngle  ;  but  they  are  hardly  cv 
feen  twice  in  the  fame  Form,  Magnitude,  or  Situation. 

Euphrof  Why  then  they  are  continually  in  Motion, 
find  ;  pray,  is  that  Motion  any  Thing  regular  ? 

Cleon.  Yes,  extremely  fo  at  all  Times ;  they  move,  i 
of  tliem,  from  the  Eaftcrn  to  the  JVejlern  Limb  of  tl 
Sun,  and  that  in  the  Space  of  1 3  Days  nearly. 

Euphrof.  When,  and  by  whom  were  they  firft  di 
covered  ? 

Cleon.  Bv  the  famous  Italian  Philofopher  Galileo^  i 
the  Year  loio. 

Euphrof.  What  do  Philofophers  fay  they  are  ? 

Cleon.  Why,  I  can  aifure  you,  dear  Sifter,  the  India 
Kings,  when  here,  were  not  more  puzzled  to  account  fc 
tlie  Nature,  Appearance,  and  Difappearance  of  th 
Bcauty-fpots  on  the  Faces  of  t\\t  Englijh  Ladies,  than  tli 
Aftronomers  are  to  account  for  thole  of  the  Sun.  Som 
tliink  they  are  not  in  tlie  Body  of  tlie  Sun,  but  are  fom 
dark  Bodies,  like  Clouds,  floating  in  an  Atmofphere  abou 
the  Sun ;  and  which,  when  before  him,  feem  like  Spot 
in  his  Surface.  But  others  more  probably  fuppofe,  tlie; 
are  really  in  tlie  Sun,  and  occafioned  by  an  Eruption  o 

Smoke 
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Smoke,  and  otlier  opacous  Matter,  in  various  Parts  of 
his  Surface ;  this,  as  it  gradually  fpends  itfelf,  makes  the 
Spots  degenerate  into  others  whicli  look  cloudy  or  mifty ; 
and  in  the  laft  Place,  the  faid  Calx^  or  dark  Matter, 
being  quite  diflipated,  an  Erruption  of  horrid  Flames 
fuccecds,  as  in  a  Volcano^  which  make  the  bright  and 
flamif^  Parts,  that  fome  have  obferved  to  come  in  Place 
of  the  Spots.  This  is  the  beft  Account,  my  Euphrofyne^ 
that  I  can  give  of  the  Solar  Spots. 

EuphroJ,  I  thank  you.  Brother;  but  it  would  be  a 
greater  Gratification  to  have  a  Sight  of  thefe  Spots ;  could 
you  now  fhew  tlicm  to  me  ? 

CUon.  Yes,  very  eafily ;  and  'tis  what  I  intended,  when 
we  came  out ;  for  w^ich  Purpofe,  you  fee,  I  have  brought 
witli  me  this  fmall  Telefcope,  in  which  I  have  put  a 
Imoaked  Glafs  next  tlie  Eye,  that  the  exceffive  Bnghtnefs 
of  the  Sun  might  not  hurt  it  in  viewing  him. 

Eupbrof.  Dear  Brother,  I  fee  you  arc  very  careful  to 
oblige  me  in  every  Thing ;  but  the  Sun  is  almofl  down, 
if  you  be  not  fpeedy,  we  fhall  lopfe  Sight  of  him. 

Cleon.  There  is  jufl  Time  enough  ;  you  will  now  fee 
him  alfo  gradually  defcend  the  Horizon.  Let  the  Tube 
be  laid  upon  the'  upper  Bar  of  this  Gate,  it  will  jufl  fit 
your  Eye, 

Eupbrof,  It  does  fo  indeed. 

Cleon.  The  Telefcope  is  now  right  to  the  Sun ;  put 
your  Eye  to  the  End. 

Eupbrof.  I  do. 

Cleon.  Can  you  fee  anv  Thing  ? 

Eupbrof.  Yes,  the  Orb  of  the  Sun,  prodigious  large 
and  bright. — I  fee  a  Clufler  of  Spots  in  the  upper  Part ; 
I  think  there  is  about  1 1  or  12.— I  fee  a  wtvf  large  one 
on  the  left  Side, — and  two  more  towards  the  Bottom. — 
'Tis  an  extreme  Curiofity,  indeed,  but  it  makes  my  Eye 
akc- 

CUon.  Refl  a  little,  and  then  view  him  as  he  fets. — 

Eupbrof  I  will. But  he  feems  now  to  touch  the 

Earth Til  view  him. 

Cleon.  He  is  not  io  near  tlie  Earth  in  the  Glafs.— — 

Eupbrof  He's  yet  a  Foot  above  the  Earth ;— -*-Now 

he  jufl  touches   it ; tlic  two   Spots   below  are  jufl 

D  3  hid ; 
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hid ; the  lan^c  Spot  in   the  ipiddlc  touches  i^^ 

5 one; the  Clufter  begins   to   dip; they  aye 
own; the  Sun  is  almoft  gone  ; there  he  is  qj 

down. Well,   of  all  Things  I  ever  yet  faw,  xhxt 

the  moft  delightful  and  raviming  Sight!  How  pre 
gious  large  he  appears  through  the  Glafs  !  Pray,  qaa ; 
tell  how  big  he  really  is  ? 

C/eon.  Not  certainly  ;  becaufe  his  Diftance  from 
Earth  is  not  certainly  known ;  however,  'tis  compul 
that  the  Sun  is  in  Diameter  above  Eight  Hundrcei  Ifi 
fund  Afilis  i  and  if  fo,  his  Bulk  will  be  a  MillUn  of^i 
greater  than  our  Eartli. 

Euphrof.  Prodigious  !  I  do  not  wonder  you  place  \ 
in  the  Center  of  the  Syftem  ;  it  would  be  a  monfln 
Piece  of  Contrivance,  to  make  a  Body  fo  immeniely  gi 
as  the  Sun,  move  about  the  Earth,  which  in  r^rd 
him  is  fo  very  fmall. 

CUom  You  conceive  very  well  of  the  Matter,  Sift< 
fuch  Conduft,  in  forming  a  World,  can  never  be  fuppo 
in  the  all-wife  Creator,  as  would  be  infufFerable  in  a  co: 
mon  Mechanic.  But  that  the  Sun  is  in  the  Center 
our  Syftem  you  have  already  fcen  fufficient  Proof. 

Euphrof,  And  has  the  Sun,  then,  no  Motion  at  all  ? 

Clcon»  If  the  Spots  are  only  Blcmifhes  in  the  Sui 
Face,  and  are  iixcd  there  as  Patches  on  a  Lady's  Fa 
'tis  certain,  the  Sun  has  a  Motion  about  its  own  Cent 
or  Axis  ;  and  that  in  about  25  Days  15  Hours.  And  tl 
is  now  no  longer  an  Uncertainty,  but  proved  by  t 
conftant  Uniformity  of  their  Motion. 

Euphrof.  But  though  the  Sun  may  move  upon  its  f^ 
yet  I  fuppofe  it  to  be  at  Reft  in  the  Center  ot  the  Syftei 
1  mean,  fo  as  not  to  move  out  of  it's  Place,  is  it  nc 
CUonicus  f 

CUon.  No,  Sifter,  not  perfeftly  at  Reft  there  i\eith< 
For  you  muft  undcrftand,  there  is  a  certain  Point,  whi 
is  the  true^  or  common  Center  of  all  the  Planetary  Motion 
and  this  Point  is  at  moft  not  quite  a  Diameter  of  tj 
Sun  diftant  from  it's  Center ;  about  this  Point,  therefor 
the  Sun,  as  well  as  all  the  Planets,  move ;  but  in  wh 
Time  is  uncertain. 

Euphrof.  Well,  this  Evening  has  been  happily  fpent 

An 
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And  now  upon  our  Return  Home,  let  me  know  what 
Kind  of  poetical  Philofophers  we  have ;  for  I  make  no 
doubt  but  the  Mufes  finj  very  harmoaioufly  on  fuch  a 
glorious  Subjed. 

CUon.  Oh,  very  finely  indeed  ;  tlie  great  Works  and 
Scenes  of  Nature,  you'll  find,  are  the  moft  agreeable 
Themes  of  the  Mufes  ;  they  never  ling  fweeter  than  when 
tliey  chant  the  Wifdpm  and  Magnificence  of  creating 
Power.     Thus  tlie  Rev.  Mr.  Brown : 

In  the  Beginning,  the  jllmighty  fa'tdy 
Let  there  1^  Light ;  that  Jnftant  Darknefs  fied\ 
All  radiant  Day  her  rofy  Beantf  difplay^d. 
And  the  young  IVorld  in  fplendld  Drefs  array  d. 
The  blazing  Sun,  uprijing  from  the  Eaji, 
Like  a  young  Bridegroom  in  his  Glories  drefsd^ 
His  fpiral  Courfc  thro*  Voids  immenfe  begun^ 
Ages  to  roll,  and  fwift  as  lime  to  run. 
Surveying,  and  furvcfdy  throughout  the  Vaft 
Of  the  Creator  s  Works  from  prfi  to  laft. 

Or  if,  as  more  fagacious  Sages  fay. 
He  Jlands  fqfl  fix  d  amidjl  a  Flood  of  Day ^ 
Around  his  Orb  harmonious  Planets  race, 
••     By  bis  Attraffion  mov^d^  thro  boundlefs  Space. 

Hailfacred  Source  of  inexbauflcd  Light  I 

Prodigious  Injiance  of  creating  Afight  I 

His  Difiance  Aians  Imagination  foils ; 

His  Numbers  fear ce  avail  to  count  the  Miles. 

His  glohsus  B:jdy  how  immenfely  great  ! 

How  fierce  his  Burnings  !  How  intcnfe  his  Heat  / 

As  fwift  as  thought  he  darts  his  Radiance  rounds 

7i  difiant  Worlds  his  Syfiem's  utmojl  Bound. 

Of  all  the  Planets  the  dire^ling  Soul, 

^ihat  heightens,  and  invigorates  the  IVboUn 

And  Mr.  Baker,  in  liis  Univerfe  : 

Along  the  Skies  the  Sun  obliquely  rolls, 
Forfakes  by  Turns,  and  vijits  both  the  Poles. 
Different  his  Track,  but  conjlant  his  Career, 
Divides  the  Times,  and  meafures  out  the  Tear. 

D  4  To 
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Tc  Cii^s  returns^  wbtre  freezing  Winter  reigns^ 
Unbinds  the  Glebe ^  and  fruliifies  the  Plains. 
The  crackling  Ice  dijfolves  \  the  Rivers  flow  : 
Vines  crown  the  Adountain-Tops^  ana  Cam  the  Vale 
bilow. 

Of  his  genial  Influences  and  Virtue  which  he  communicate! 
to  the  Earth. 

Hit  Fires  the  gentle' Flame  of  Life  fuftain  ; 
Hence  Men  a^d  Be^Jls  and  ibe  innunirous  Train 
Of  Vegetables  thrive ;  hence  fpring  the  Powers 
Jvhich  breath  in  Animals,  and  bloom  in  Flow'rs 

Prize-Verfes,  No.  IV.  On  Aftronomy; 

And  Cowley  thus: 

The  glorious  Ruler  of  the  Mornings  fo 
But  looks  on  Flowers^  andflrait  they  grow ; 
Jnd  when  his  Beams  their  Light  unfcld^ 
Ripens  the  dull  Earthy  and  warms  it  into  Gold. 

And  of  his  Beams  and  Lufture,  which  enliebtens  tba 
whole  Solar  Syftcm,  Mr.  Hulfe  thus  poetically  defcants. 

Around  the  Sun  the  Planets  Oris  are  hurVd^ 

That  Center  y  Eye^  and  Ghry  of  the  fVorld. 

See  from  his  Orby  array  d  in  all  it*s  Pride j  T| 

A  fpreading  Luflreflr earns  on  ev*ry  Side,  > 

jfnd  in  a  Moment  gtlds  the  mighty  Void!  ^  J 

His  Orbfo  richy  his  Beams  fofwift  andbrigbty 

Prtclaim  the  God  that  made  him  infinite  ! 

Euphrof  As  the  glorious  Orb  of  the  Sun  appears  in 
all  Ages  the  fame,  pray  what  did  the  Antients  think  of  it, 
Ciconicui  ? 

Cleon.  Think  !  why  tliey  underftood  fo  little  of  Nature, 
excrcifed  fo  little  Reafon,  and  were  fo  very  fuperftitious 
and  devout,  that,  in  fhort  they  made  a  God  of  him, 
and  really  worfhipped  him  as  fuch,  under  the  Titles  of 
PhaehuSy  Jpolloy  &c.  as  you  will  find  at  large  in  the  Pan^ 
tbeon.  And  tlie  Cafe  is  the  fame  at  this  Day  with  the 
barbarous  IndianSy  Chlnefey  and  other  Nations  abroad. 

Nay, 
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Nay,  our  Sabbath  is  called  Sun-day^  as  being  the  Day 
appropriated  to  tlic  Worfhip  of  the  Sun  by  our  idolatrous 
Anceftors,  the  Saxons. 

Euphr9f.  There's  no  Doubt  but  they  wor{hi|)ped  him 
as  the  God  of  Day^  Light,  and  Heat ;  but  what  other 
Chara£ters  did  he  ftiftain  among  them  ? 

Cleon.  They  eftecmed  him  alfo  the  God  of  fVifdom  and 
Harmony \  they  paint  A  olio  with  his  Harp  ;  and  from 
the  confummate  Beauty,  Order,  and  R^Iarity  which 
they  obferved  in  tlie  Difpofition,  and  Motion  of  the  hea- 
venly Bodies,  they  afligned  them  all  to  his  Dominion^ 
and  thence  their  Poets  are  often  chanting  the  MmJic  of  the 
Spheres^  as  we  (hall  hereafter  fee. 

Empbrof.  Pray,  Cleonicus,  has  the  Sun  any  great  Influ- 
ence on  the  Weather,  by  which  its  Alterations  can  be 
foretold? 

CUon.  Yes,  Sifter,  he  has  Influence  enough  on  the 
Atmofphere,  and  his  Heat  is  the  general  Caufe  of  all  Me- 
teors, and  Variety  of  Weather  ;  and,  indeed,  by  viewing 
his  Orb  thro'  the  Body  of  the  Air,  varioufly  modified  and 
altered  by  Vapours,  they  who  are  ufed  to  it,  as  Hufband- 
nuHy  Shepherds^  &c.  may  become  fo  Weather  wife,  as  often 
to  foretel  the  Changes  that  will  happen  in  it.  And  fo  far 
tlic  Precepts  oi  Virgil  2St  pertinent.  Thus  of  the  rifitg  Sun^ 

— ^. ^he  S«if,  who  fituer  liesi 

Foretels  the  Changi  of  Weather  in  the  Skies, 
For  if  he  rife^  unwilling^  to  his  Race^ 
Clouds  on  his  BroiVj  a  d  Spots  upon  his  Face ; 
Or^  ifibro'  Mijfs^  he  Jh:ots  hhfuUen  Beams, 
Frugal  '/Light J  in  loofe  andjlraggltng  ^tr earns j 
SufpeSi  a  drtfltng  Day,  withfouthern  Rain 
Fatal  to  Fruits^  and  Flocks ^  and  promised  Grain. 
Or  if  Aurora,  with  half -opened  Eyes, 
And  a  pale^ftckly  Cheek,  falute  the  Skies; 
How/hall  the  Vine,  with  tendr  Leaves,  defend 
Her  teeming  Clujlers^  when  the  Storms  defcend? 
fFhen  ridgy  Roofs  and  T^les  can  fcarce  avail 
To  bar  the  Ruin  of  the  rattling  HaiL 

Then  of  thcfcttlng  Sun. 

But  more  than  all,  the  fettirig  Sun  furvey, 
ffhtn  d9Wn  the  Steep  ofHeav'n  he  drives  the  Day.^ 

For 


! 
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For  oft  we  find  him  fint/hing  bis  Race^ 
IVith  various  CqIcu^s  erring  on  his  Face\ 
Jf  firy  red  his  glowing  Globe  dejcends^ 
High  H^indsy  and  furious  Temfefis  he  portends  : 
Sut  if  his  Cheeks  arefwoln  with  livid  hlue^  1 

He  hodes  wet  W^eathcr  by  his  wat\y  Hue^  l 

Jndflreak'd  with  red^  a  troubled  Colour  Jhew  ;  J 

That  Jullen  Afixture  Jhall  at  once  declare 
}Vindsy  Rain  J  and  Storms,  and  elemental  War  : 
What  dejfrate  Madman  then  would  venture  oer 
7he  Fritn,  or  haul  his  Cables  from  the  Shore  T 
But^  if  with  purple  Rays  he  brings  the  Lights 
And  a  pure  Heavn  rejigns  to  quiet  Nighty 
No  rifing  Winds,  or  falling  Storms  are  nigh ; 
But  northern  Breezes  through  the  toreflfiy^ 
And  drive  the  Rack^  and  purge  the  ruffled  Sky. 
7he  unerring  Sun,  by  certain  Signs,  declares 
What  the  late  Ev^n,  or  early  Morn  prepares  \ 
And  when  the  South  projeHs  ajlormy  l)ay ; 
And  when  the  clearing  North  v^ill puff  the  Clouds  away^ 

ViRG.  Geor.  I. 

Euphrof,  Well,  this  is  very  pretty,  and,  to  be  furc,  very 
poetical ;  and  fuch  Obfervations  on  the  Sun  arc  undoubt- 
edly of  Ufe ;  but  did  they  not  go  a  Step  farther,  and  fup- 
pofe  the  Sun  could  alfo  foretel  future  Events  ? 

Cicon.  Yes,  my  Euphrojyne,  they  did ;  and  that  to  the 
utnioft  Superftition  ot  Aurology ;  and  indeed,  we  find  fo 
great  a  Genius  as  Firgil,  employing  his  Mufe  op  this 
vain  and  ludicrous  Subjeft  :  for  tlius  he  proceeds,  in  tlie 
Place  laft  mentioned. 

J  he  Sun  reveals  the  Secrets  of  the  Skyy 
And  who  dares  give  the  Source  of  Light  the  Lyef 
The  Change  of  Empires  often  he  declares. 
Fierce  Tumults,  hidden  Treafons,  open  Wars , 
He  fir  ft  the  Fate  £/*Ca2far  did  foretel. 
And  pity  dKor^,  when  Rome  inCxfzrfellf 
In  If  on  Clouds  conccaFd  the  public  Light, 
And  impious  Mortals  fear  d  eternal  Flight. 

But  it  is  no  Wonder,  if  wcfind  ^/rg-/7  making  Divination 
the  Suli^cdl  of  Poetry;  nor  is  it  impoffible  for  fo  wife  a 

Man 
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Man  to  be  a  little  tainted  with  th^  prevailling  Dg^nqe 
of  that  Age  -,  and  efpecially,  }f  wc  confid^r  tliat   his 
Fatlier  is  repprted  to  have  been  a  Servant  to  one  of  diofe 
Jhotb'fayhig  Impo/tors* 


DIALOGUE    VIIL 

Of  tbi?i.A^^T  M^RCURT. 

Ckonicus. 

THIS  Morning,  my  Eupbrofyne^  proves  according 
to  our  Wiihes ;  the  Heavens  arc  cleiir,  efpecially 
tovrards  theauroiai  Eaft,  and  will  prefcnt  us  wiph  g  good 
Opportunity  of  viewing  that  rftre  Curiofity,  tb^  Phpet 
Mercury.  He  is  now  at  his  gre^tefl  Difta'nce  from  the 
Sun,  and  rifes  before  him.  He  now  ^nfw^rs  to  \^\%  po^-r 
tical  Charafler,  of  being  tlie  flerald  of  the  Gq(isy  and  the 
Mefftngcr  of  Atolh  \  for  now,  it  f^ms,  he  dg^  incjfe^ 
precede  his  Sovereign,  and  proclaiqis  to  our  diilant  Hs«« 
miiphcre  the  gladfome  Approach  of  D^y. 

EHpbrof.  Pray,  Cleonlcusy  where  is  tt^is  extraordinaiy 
Planet  ?  1  never  rofe  fo  early,  with  fo  ipv^ch  Pleafure,  2^ 
I  have  done  this  Morning  inExpeftatipn  of  viewing  him. 

Clcon.  My  Chamber- Window  commands  ^  Frolpeft  of 
all  the  Eailern  Horizon ;  let  us  take  a  Telefcppe,  aiu}. 
from  tlience  view  him  before  the  top  great  Brightnefs  ef 
the  rifijig  Sun  chfcures  him. 

Eufhrof*    Let  us   haften  thither  i your  Window 

commands  th^  Earth  as  well  as  Heavens  ;  but,  pray,  to 
\vliat  Part  pipft  1  look  to  fee  ^his  rare  Qbj^ft  ? 

Cleon.  Let  me  fee  ; Oh,  yonder  he  faintly  appe^rs^ 

jpft  over  the  Top  of  tlie  Elm  j  you*ll  fee  him,  if  you  di- 
icH  your  Eye  to  that  Tree. 

Euphrof,  I  fee  him  ;  pray,  tal^  the  Telefcope,  and 
J  i reft  it  to  him. 

CUon.  'Tis  done,  my  Eupbrofyne  \  put  your  Eye  to  the 
End  of  the  Tube,  and  view  the  fjarbinger  of  Day. 

EutbroJ.    I  fee  him; he  appears   very  Imill,  but 

a^upit  rouiy],  and  fojucwjiat  glo^ofe  ;^— J  fibe  no  Spot, 

or 
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or  any  Thing  befides  a  clear  Circle  of  Light; ^he 

appears  of  a  reddifli  Complexion  in  the  Glafs,  tho*  very 

paJc  without  it ; 1  have  loft  Sight  of  him,  by  moving 

the  Tube. 

Cleon.  You  have  feen  all  that  can  be  fccn  in  him  ;  and 
you  may  fay  now,  you  have  once  feen  Mercury. 

Euphrof.  Dear  Cleonkus^  \  am  obliged  to  you  for  it.  I 
think  you  faid,  he  was  next  to  the  Sun  in  the  Syftcm. 

Clean.  He  is  fo  ;  and  yet  he  is  compute^  to  qc  no  lefs 
than  Thirty- two  Mi/lions  of  ATiles  from  the  Sun* 

Euphrof.  Indeed !  And,  pray,  can  you  tell  me  any 
Thing  of  the  Magnitude  of  this  Planet  r 

C/eon.  Aftronomers  compute  the  Dianieter  Qf  thi? 
Planet  to  be  7 wo  Theufand  Four  Hundred  and  Sixty  Miles ; 
and,  therefore,  his  Body  will  be  a  little  above  a  30tli  Part 
as  big  as  our  Earth. 

Euphrof.  I  think  you  obferved  to  me,  his  Neamcfs  to 
the  Sun  is  the  Reafon  why  he  is  with  fo  much  Difficulty, 
and  fo  feldom  feen  by  us. 

Clcon.  I  did  fo.  He  is  the  neareft  of  all  the  Planets 
to  the  Sun;  and  his  Orbit  fo  fmall,  with  Regard  to  the 
Diftance  of  the  Eartli,  that  when  he  is  in  that  Part  of 
his  Orbit  wherein  he  appears  fartheft  from  the  Sun,  that 
will  feem  but  a  fniall  Space  in  the  Heavens ;  and  fo  muft 
be  taken  juft  after  Sun-fet,  or  before  Sun-rifing,  accord- 
ing as  he  is  Eaft  or  Weft  of  the  Sun. 

Euphrof,  I  remember  you  told  me,  when  you  fhewed 
mc  the  Motions  of  the  Planets  in  the  Planetarium^  that 
you  could  aflift  me  yet  farther  by  a  Scheme,  in  under- 
flanding  what  relates  to  tlie  Motion  and  Afpefts  of  the 
Planets  ?  Have  you  any  fuch  Thing  by  you,  Cleonicus  T 

Clcon.  Yes;  1  have  a  Diagram  of  the  Orbits  of  the 
Earthy  Venus  and  Mercury^  with  the  Sun  in  the  Center — 
Here  it  is. 

Euphrof.  Very  good  ;  I  fee  the  Earth  at  T  in  the  Outer- 
fnoft,  and  the  Letters  N,  E,  S,  W,  I  fuppofe  denote  the 
North,  Eaft,  South  and  Weft  Points  of  its  Orbit ;  am  I 
right ; 

Cleon.  Yes,  my  Euphrofyne  ;  you  will  eafily  apprehen4 
the  Theory  of  tvvo  inferior  Planets,  Mercury  and  Venus^ 
from  this  Draught,  I  lind. 

Euphrof.  Ckonicus,  don't  flatter  me. — In  that  inmoft 

Circle 
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Circle  or  Orbit,  the  Globes  that  I  fee  at  M,  N,  O,  P, 
^c.  I  fuppofe  rcprefent  Mercury  in  fo  many  Points  of  his 
Orbit,  do  they  not  ? 

Cleon.  Yes,  they  do ;  and  firft,  when  Mercury  is  in 
the  Point  M,  he  appears  to  the  Earth  at  T,  to  be  in  the 
lame  Part  of  the  Heavens  with  the  Sun,  and  fo  is  faid  to 
be  conjoined  with  the  Sun  ;  from  whence  that  Point  is 
called  the  Inferior  Conjun^ion  of  the  Planet. 

Eupbrof.  Since  the  Planet  is  then  between  the  Earth 
and  the  Sun,  does  he  not  appear  to  go  acrofs  the  Face  of 
the  Sun  ? 

Cleon.  Sometimes  it  fo  happens,  but  very  feldom ;  be- 
caufe  Mercury  docs  not  move  in  the  Plane  of  the  Earth's- 
Orbit.  When  he  chances  to  traverfe  the  Sun's  Face,  he 
appears  iike  a  black  Spot  in  the  Sun ;  thus  I  fiiw  him  in 
the  Yars  1736  and  1743  ;  and  he  may  be  fe^  again  in 
the  following  Years,  viz.  1782,  1789,  mOflober.  And 
in  the  Years  i7S3>  1786,  1799*  in  the  Month  of  April, 
he  will  tranfit  the  dun's  Dilk,  as  the  great  Dr.  Halley  has 
certainly  predidted. 

Euphrof.  It  feems  to  me  from  the  Scheme,  that  the 
Planet  maft  be  again  in  Conjundion  with  the  Sun  in  the 
Point  O  of  its  Orbit ;  for  tliey  are  there  both  in  the  fame 
\AtMt  from  the  Earth. 

Cleon.  'Tis  very  true ;  and  that  is  called  tlie  fupcrior 
Conjundlon  of  Mercury,  In  that  Situation  he  is  never 
fcen ;  for  he  either  goes  behind  the  Sun,  and  fo  is  totally 
eclipfed  ;  or  if  not,  he  is  fo  near  tb  j  Sun,  and  fo  fmall,  that 
he  is  wholly  extinguifhed  by  the  Sun's  tranfcendent  Light. 

Euphrof,  Does  not  the  Difference  of  his  Diftances  in 
thefe  two  Conjunftions  make  a  projportional  Difference  ia 
his  apparent  Bulk  ?  I  think  you  told  me  fo,  Cleonlcus. 

Cieon.  Yes,  I  did  ;  for  a^  he  is  above  twice  as  far  from 
the  Earth  in  the  Point  O,  as  when  he  is  in  M,  fo  he  appears^ 
four  Times  as  big  in  ?T,  as  lie  does  in  O,  as  they  find, 
who  have  obfciTcd  him  lii  thcfe  Places  witli  good  Teie- 
fcopes.  The  PoStions  of  the  Planet  at  N  and  P,  are  tliofe 
in  tlie  middle  Points  between  the  Conjunftiois. 

Euphrof'  But  how  comes  it  to  have  that  particular  Si- 
tuation at  R,  in  the  Scheme  ? 

Cleon.  Bccaale  tliat  u  a  Part  of  the  Orbit  in  which 
he  appears  to  beat  the  greateft  Diftance from  the  Sun,  and 

which 
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mfhich  he  f)ofleflcs  at  this  Time  ;  fot  a  ftrait  Line  T  R^ 
drawn  through  the  Centers  of  the  Earth  and  Planet,  does 
but  juft  touch  its  Orbit.  In  this  Cafe,  he  is  iaid  to  bd 
in  hl%  great  eji  Ehn gat  ion  frvrA  the  Sun. 

Euphrof.  I  beheve  I  apprehend  you  ;  for  a  Linejoitiing 
the  Center  of  the  Earth  and  Planet  in  any  other  Situation 
H  I,  would  be  nearer  the  Sun.  But,  which  Way  docs 
the  Planet  move  in  its  Orbit  ? 

Cleon.  I  thought  your  Memory  would  have  let  nothing 
flip;  but  you  will  eafily  recoiled,  that  it  moves  from 
M  to  R,  and  fo  by  N  to  O  and  P.  'I'hat  is,  it  moves 
fiofti  the  i^orth  to  the  Weflj  to  the  South  and  Eafi^  if  I 
may  be  allowed  fo  t6  exprefs  it. 

Ettphrof.  Then  I  fee,  while  Mercury  paffes  through  the 
Right  hand  Half  of  its  Orbit  from  M'  by  iN  to  O,  he  will 
be  feeii  oh  the  Weft  fide  o(  the  Sun  ;  and  while  he 
iiarches  through  the  other  Half  O  P  M,  he  will  ap|)ear 
Eafiward  of  the  Sun. 

Clean.  Very  right,  my  Euphrofyne,  ;  he  will  fo ;  and 
therefore  from  the  Time  of  his  inferior  to  his  fuperior 
Conjunftion,  he  will  ttfe  and  Jet  before  the  Sun  ;  but  from 
his  fuperior  Conjunftion  to  his  inferior,  he  will  rife  and 
jet  after  the  Sun  ;  in  which  Cafe,  he  will  be  vifible  only 
in  the  Evening  ;  in  the  other,  (which  is  the  prefeutCafe) 
he  can  be  ktw  only  in  the  Morning. 

Euphrof.  This  is  all  very  plain  ;  and  I  remember  you 
told  me  in  a  general  Way,  that  he  made  his  Tour  about 
the  Sun  in  88  Days  ;  but,  pray)  what  is  tlie  prccife 
Time  of  his  Period  ? 

Cleon.  Mercury  revolves  about  the  Sun  in  the  Space 
•f  87  Days,  23  Hours,  and  16  Minutes,  wherefore  the 
Year  to  the  Mcrcurians  is  about  one  Quarter  of  our  Year. 

Euphrof*  Now  you  talk  of  the  Inhabitants  of  Mercury^ 
pray,  if  there  be  any,  how  is  it  poffibic  they  fhould  en- 
dure the  exceflive  heat  of  tlie  Sun  there,  being  fo  near  to 
him. 

Clicn.  The  Heat  there  muft  be  about  fex-en  Times  as 
hot  as  our  Torrid  Zone ;  but  the  Bodies  of  Animals  and 
Vegetables,  if  a.iy,  muft  be  tempered  accordingly,  to  fuftain 
it.  It  is  an  equal  Taft  to  Omnipotence  to  make  a  Clafs 
•f  Beings  as  fit  to  endure  one  Degree  of  Heat  or  Cold, 
^  another.     Mr.  Baker  has  fome  fine  Lines  on  tliis  Head. 

FirJI 
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Ftrft  Mercury,  anv.ift  full  Tides  it/Ugbf^^ 

Rills  next  the  SuN,  thr»'  bis /mail  Cinh  bright i 

ji II  that  dwells  there  muft  he  refirC d  and  pun  \ 

Bodies^  like  ourSj  fuch  Ardour  canU  endure. 

Our  Earth  would  blaze  befiiaih  f$  fierce  a  Ray^ 

And  all  its  Marble  Mountains  melt  away.        Univerfc. 

Alfo,  thus  Mr.  Browriy  In  his  Prize- Verfes  on  Aflronomy : 

In  the  near  Neighbourhofd  o/Fhcthus*  Car 
RoUs^fwiftly  circring^  th:  Mercurial  Star ; 
Obfcure  he  movesj  immers'd  in  Floods  of  Light j 
Andfddom  greets  the  nice  Ohfervers  Sight : 
Thenmo/l  ccnfpicuous^  when  th*  tchpfing  Moon^ 
IVith  ir.terpojiig  Shadow y  veils  the  Sun,  No.  IV. 

And  again  in  No.  III. 

Firjl  verging  m  the  lucid  Fount  cfDfljj 
Bright  Mercury  dire£fs  bis  cirding  Way ; 
In  three Jhort  months  he  rounds  the  folar  Sphere ; 
His  Seafons  Jbift^  and  ends  bis  tranfient  Tear. 

Eupbrof.  I  fuppofe  it  was  from  this  quick  Motion  of 
his,  that  he  obtained  the  Poft  held  among  the  Gods  ;  at 
Icaft»  I  learn  tliis  Hint  from  the  Pantheon^  in  whicli  I  have 
been  pretty  converfant  lince  you  referred  mc  to  it  in  our 
iaft  Conference  about  the  Sun, 

Cieon.  Yes,  he  was,  from  the  Velocity  of  his  Motion, 
confidered  Mythologically,  as  the  Mejfenger,  of  the  Gods^ 
by  the  Poets  of  the  fabulous  Ages  ;  his  Office  was  de- 
noted by  emblematical  Wings  on  his  Head  and  Feet, 
and  his  Caduceus^  or  Rod  of  Authority,  entwined  by 
two  winged  Serpents,  which  he  carried  in  his  Hand  ; 
and  thus  he  is  defcribed  by  VtrgiU  when  fent  by  Ju- 
piter to  prepare  a  kind  Reception  for  jEncas  among  the 
Carthaginians. 

Down  from  the  Steep  o^Heavn  Cyllenius^^f/, 
And  cleaves  with  all  hts  fVings  the  yieldtng  Skies  : 
Soon  on  the  Lybian  Shore  defcends  the  God; 
ftrfirms  his  MeJfagCy  and  difplayi  his  Rvd, 

JE^Eijy  I. 

fome 
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Some  Time  after,  he  receives  a  Commiffion  from  TW-* 
fitcr^  to  order  JEneoi  to  retreat  from  Carthage^  in  the 
following  Lines : 

He  calls  Cylletiiiis,  and  the  Goii  attends ; 
By  whom  his  menacing  Command  he  fends. 
Goy  mount  the  wejiern  fVinds^  and  cleave  the  Sky^ 
Then^  with  afweet  Defcent^  to  Cartilage  y7jF ; 
"i  here  find  the  Trojan  Chief. --''^ 

His  Inftnidions  given, 

Hermes  obeys  i  with  golden  Pinions  binds 
His  flying  Feet^  and  mounts  the  Wejlern  If^inds  i 
And  whether  o^er  the  Seas  or  Earth  heflies^ 
JVith  rapid  Force j  they  biar  him  down  the  Skies. 
But  firfi^  he  grafps  within  his  awful  Handy 
The  Mark  of  Sovereign  PowWy  his  Magic  iVani: 
With  this,  he  draws  the  Ghoflsfrow  hollow  Graves^ 
ffltb  thisy  he  drives  them  down  the  Stygian  Waives  5 
With  thiSy  hefeals  in  Sleepy  the  wakeful  Sigbi ; 
jtnd  Eyesy  tho*  closed  in  Deathy  reflores  to  Light* 

-ffiNEXD  IV- 


DIALOGUE     IL 

Of    the    PJLANET     VENUS. 

Cleonicus* 

DEAR  Cleonicusy  this  Morning  yon  entertained 
me  with  an  Account  of  the  Planet  Mercury  \  and 
if  you  think  fit,  we  will  fpend  this  Evening  in  difcour- 
iing  of  Venus f  which  you  faid  was  next  to  Mercuryy  in 
the  Syftem. 

Cleon.  Nothing  will  be  more  agreeable  to  me,  Euphro- 
fyne\  and  it  happens  very  opportunely  for  us,  that  Venus 
is  now  alfo  in  her  greateu  Elon^tion,  or  fartheft  Diftancc 
from  the  Sun,  and  therefore  will,  in  this  clear  Evening, 
afford  us  a  moft  fplendid  Appearance,  It  is  but  ftep- 
ping  Without-doors,  and  looking  Weftward,  you'll  lee 
ncr Xadyflxip  very  brilliant. 
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Eupbrof.  I  believe  I  do ;  for  I  prefume  it  is  that  large, 
bright  Star,  that  appears  alone  in  tlie  Heaven?  over 
yonder  HAL 

Cleon.  Yes,  that  is  fhe  ;  let  us  take  a  Walk  to  the  Hill, 
and  there  view  her  witli  the  Tclefcope  on  the  fame  Gate 
we  viewed  the  San. 

Eupbrof.  With  all  my  Heart,  dear  Gleomcus\  come 
away ;  I  long  to  fee  her  F'ace  in  the  Optic-Giai's. 

C.eon.  As  we  go  over  thefe  three  or  four  plcafant 
Fields,  let  us  view  her  Orbit  in  the  little  Scheme  wc 

ufed  in  the  Morning. Here  it  is.  * 

Eupbrof.  Very  good  ;  I  fee  Venus  %  Orbit ;— it  is  that 
which  lies  between  Mercury  and  the  Earth. 

Cleon  It  is  fo;  and  for  that  Reafon,  fhe  has  the 
fame  Appearance  with  Refpeft  to  the  Earth,  as  Mer-^ 
cury  had,  v\%.  fhe  has  an  inferior  Conjunfllon  at  V,  and 
2l  fuperim-  One  zt  D;  and  while  fhe  pafleth  from  V  by 
B  to  D,  (he  is  feen  at  the  Earth  T  on  the  IVeJi-Side  of 
the  Sun ;  and  while  fhe  goes  from  D  by  F  to  V,  fhe  ap- 
pears on  the  Eaft'Side  of  the  Sun. 

Eupbrof.  Then  alfo,  when  fhe  is  Weft  of  the  Sun, 
flic  rifes  and  fets  before  him ;  and  when  Eaft,  fhe  fcts  and 
rifcs  after  him,  as  you  faid  of  Mercury  \  I  prefume  I  am 
rig^t  CUonitus. 

Clem.  Very  right.  Sifter ;  and  for  that  Reafon,  Ihe 
appears,  in  the  firft  Cafe,  only  in  the  Mornings,  and  in 
th^  latter,  only  in  the  Evenings-,  on  which  Account 
(becaufe  fhe  is  bright  and  appears  firft)  fhe  is  called  the 
Aforning  and  the  Evening  Star,  by  Way  of  Prchcminence. 
Accordingly  Mr.  Baker  thus  delcribcs  her  : 

Fair  VejJus  next  fulfils  her  larger  Round, 
IVitb  fofter  Bcams^  and  milder  Glory  crown  d'^ 
Friend  to  Mankind^  fhe  glitters  from  afar, 
Now  the  bright  Ev'ning,  nc-u;  the  Morninci:  Star. 

Universe. 

Euthrof  On  the   fame  account,   I    fuppofe,    it  was, 

tliat  Inc  liad  the  Name  of  Phofpkcr  and  Vefper,   amon^ 

Vol.  I.  E  the 

♦  The  Reader  is  referred  to  Plate  V.  Page  25,  for  every 
Thing  that  relates  to  the  Theories  oi Macury  and  renits  in 
the  lafl  and  prefent  Dialogue. 
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the  heathen  Poets  ;  for  you  muft  know,  I  am  now  fb 
well  read  in  the  Pantheon^  that  I  can  quote  Chapter  and 
Vcrfe  for  almoft  any  Thing  you  find  in  the  Heavens. 

Cleon*  Thus  it  was,  indeed  ;  for  when  Ihe  was  the 
Morning  Star^  the  Greeks  called  her  Phofphor^  and  the 
Latins  called  her  Lucifer,  both  which  Names  import 
(he  ufhered  in  the  Light,  and  Day ;  and  when  (he  wai 
the  Evening  Star  ftie  was  called  Vefper^  and  Hefperusi 
by  the  Greeks ;  which  Names  alfo  fignify  the  Evenings 
or  Clofe  of  Day y  among  thofe  People.     Thus  Mr.  Brown* 

But  fee !  hnu  gentle  Vefper,  fweetly  gay^ 
Leads  the  fair  Evening  with  her  fiver  Rav^ 
Now  gildi  the  Night,  now  ulliers  in  the  Day.  ' 

Prize  Verfes,  No.  L 

Av\i,  again, 

Set !  Venus  next  reveals  her  pleoTwg  Ray^ 

Now  hadmg  on^  now  chfmg  up  the  Day. 

7ir/wV  Phofphor,  whenhfr  Morning  Beams ^/^/ifjrj 

Jnd  Hefp'rus,  uhen  hir  Ray  the  Evening  gilds. 

Prize  Verfes,  No.  IV 

Euphrof  Give  me  the  Diagram  once  more,  Cleontcus. 
there  is  one  Thing  which  does  not  appear  to  me  verj 
plain  yet,  and  that  is  this  ;  you  often  fay,  that  tb 
Planets  all  mo\e  from  the  H'ej}  l>y  tlie  South  to  the  Eeifl 
and  from  thence  by  the  North  to  the  IVeJi  again  ;  but  if  fo 
as  I  Know  they  do>  and  faw  very  plainly  in  the  Plane 
iaritim,  how  is  it  they  appear  to  go  backwards  in  th- 
Heavens  ?  I  remember,  you  told  me,  I  fliould  be  bcttc 
enabled  to  nndei-ftand  this  Matter  by  a  proper  Diagram. 

Cicon.  I  did,  my  Euphrcfyne  \  a?id  you  will  find  it  eaf 
to  conceive  by  attending  to  the  Scheme  (Plate  V.)  in  th! 
following  Manner,  viz. 

Firj},  While  Fenns  moves  from  her  greatcft  JVefien 
Elongation  A  by  E,  D,  and  F,  to  her  grcatell  Eafler, 
Elongation  at  G,  the  Apparent  Motion  is  the  fame  Wa' 
as  die  True ;  and  then  fhe  is  faid  to  be  dlrc^  in  Motion^ 

Secondly,  Bnt  when  Venu.^  moves  from  G  by  V  to  A 
fhe  will  appear  to  an  Inhabitant  of  the  Earth  at  T,  t< 
jnove  back  aj^ain  from  Eajl  to  tVcJl ;  wliich  is  contrary  t 
hsr  true  Motion^  and  Ihe  is  then  (aid  to  be  Retrograde. 
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Thirdly ,  When  fhe  is  about  the  Points  G  and  A,  flie 
Will  not  appear  to  move  at  all  for  the  Space  of  a  few 
Days  ;  and  then  ihe  is  faid  to  be  Stationary.  This  will 
more  eafily  appear,  if  you  confider,  that  the  Planet  is 
fccn  by  a  Ray  of  Light  comin*^  from  it  to  the  Spectator's 
Eye  at  t,  as  TA,  TB,  TC,  TD,  cjV.  Now  die 
Planet  at  A  makes  the  Ray  TA  fall  farthefl  of  all  from 
the  Ray  TS,  which  oafles  through  the  Sun,  and  thence ' 
the  Planet,  in  that  Situation,  is  faid  to  Be  moji  of  all 
elongated  from  the  Sun,  As  it  pafles  from  thence  to  B, 
the  RJay  TB  comes  nearefl  to  TS,  or  tlie  Sun  ;  and 
ftiU  nearer,  when  arrived  at  C,  and  quite  in  Conjunftion 
at  D ;  and  after  that,  the  Planet  carries  the  Ray  from 
the  Sun  on  the  other  Side  towards  the  Eafl,  'till  it  arrives 
to  the  Situation  G  ;  in  which  Point  the  Ray  TG  makes 
the  greateft  Angle  of  Diflance  on  that  Side  with  the 
Ray  TS.  After  this,  as  the  Planet  goes  on  froni  G  to 
V,  tlie  Ray  returns  back,  and  makes  the  Planet  retro- 
Trade  to  the  Sun  ;  and  as  it  proceed*  from  V  to  A,  the 
Kay  goes  back  ftill,  'till  it  arrives  at  its  firfi  Situation  at 
TA  s  and  then  it  goes  forzvards  as  before. 

Euphrof.  I  undcrftand  pcrfeftly  well  what  you  have 
laid  i  and  the  fame  Things  I  fee  true  of  the  Planet  Mer- 
cury^  Vi«.  that  he  is  ittw  at  the  greateft  Diftance  from 
tlie  Sun  on  the  Weft  by  the  Ray  TR,  which  ftiews 
bini  among  tlie  Surs  at  Qj  and  on  the  Eaft  by  the  Ray 
TZ,  by  which  he  appears  in  the  Heavens  at  X  ;  and 
that  during  his  Paflagc  from  R  by  O  to  Z,  he  is  dired 
in  Motion  ;  but  while  he  moves  from  Z  by  M  to  R,  the 
Ray  goes  hack  again^  and  fhews  the  Planet  retrograde 
from  X  by  W  to  Q^  I  believe  I  am  right,  Cleonicus^ 
and  that  I  Ihall  be  a  Piece  of  an  Aftronomer  by-and  by. 

CUon.  You  take  Things  fo  readily,  my  Euphrofyne^ 
that  I  make  no  doubt  of  your  being  an  Adept  in  the 
Science  foon  ;  however,  one  Thing  you  have  not  obfer- 
Yed,  viz.  that  fiiice  Mcrairy  appears  to  dcfcribe  the  fame 
Space  in  the  Heavens  Q^X,  while  he  defcribes  very  une- 
qual Parts  of  his  Orbit  R  O  Z  and  Z  M  R,  he  muft 
neceflarily  appear  to  move  vciwz)\  Jlowcr ^  when  he  is  dire^ 
in  Motion^  and  fwifter,  when  he  is  retrograde ;  which  is 
ftill  more  evidently  the  Cafe  of  Venus ^  where  the  Arches 

E  %  ADG 
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A  D  G  and  G  V  A  arc  much  more  unequal Accord- 
ingly Mr.  Brown 

Sh^  forward  m-ves^  nowpaujing^  fix'd  cppears^ 
Or  wandering  retrograde  omori^  the  Spheres. 

>rize  Verfes,  No.  IV. 

But  we  are  now  arrived  at  the  plcafant  Eminence  which 
commands  in  fo  fine  a  Manner,  the  Weftern  Horizon. 
Sec  the  illuftrious  Star !  how  bright  flie  ihinca  in  De- 
fiance of  the  I'wilight,  which  veils  ab  yet,  the  inoredillant 
Stars  from  Sight. 

Euphrof,  I  fee  her,  exceeding  bright  indeed  !  and,  if  I 
millake  not,  fhe  cafts  a  fcnfible  Shadow. 

Clecn.  She  docs,  indeed;  tlic  Poet  might  well  term 
her  tlic  Icfler  Mcon. 

Next  Venus,  matchUfs  for  her  brilliant  Lights 
Siems  as  the  iejjcr  Cynthia  of  the  Night. 

Yea,  fo  large  and  bricht  was  this  Planet  fomc  Years  ago^ 
that  almofl  half  the  Nation  took  her  for  a  Comet. 

Euphrof.  They  could  not  chufe  but  be  notable  Aftro- 

nomers  that  made  fuch  a  Miftake. But,  tell  me, 

CleonicNs^  is  not  this  the  Star  that  hath  fometimes  ap- 
peared in  the  Day-time  while  the  Sun  has  fhone  ? 

Cleon.  The  very  fame  ;  I  do  aiTure  you,  mv  Euphr^ 
fyne^  I  have  fccn  her  look  forth  with  a  fcrcnc  firightnef^ 
tliro'  the  Refulgence  of  Solar  Lighu 

A^^  Stars  'hcfuli  s  their  Radiance  can  difplay 

In  Phoebus*/  Prefenc^^  the  dread  Lord  of  Day ; 

Eveh  Cynthia'j  Sef  the  Rfgent  of  the  Nighty 

Is  quite  ohfcur*d  by  his  emergent  Light ; 

Bkt  Venus  only^  as  if  more  dlvire^ 

With  Phoebus  dares  in  Parfmrjhip  tofljine, 

Euphrof.  Well!  fhe's  a  matchlefs  Planet,  ccrtainhr, 
and  1  long  to  have  a  more  intimate  Acquaintance  with 
lier;  therefore  let  me  view  her  Completion,  and  ice 
what  Afpeft  Ihc  puts  on  to  the  Aftronomer. 

Cleon*  Tlwit  you  fhali  do  inflantly  ; — this  Gate  is  of 
a  convenient  ilcight  i— there  the  Tube  is  fixed,  £«- 
phrojync^  look  thro'  it  m  th-it  Pofition. 

Euph'fifi 
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Eupbrof.  What  is  it  I  fee  ' — not  that  bright,  that 
glaring  Star, — It  (o^  the  Glafs  divefts  her  of  all  her 
radiant  Glory, — Ihe  fcems  a  Moon  in  Truth  ; — a  Moon 
in  the  firft  Quarter ;  large  as  the  Moon  to  the  naked 
Eye; — but  fcme-what  ifiore  vivid,  yet  fcrenej — her 
Horns  point  upwards  : — But  why  does  (he  not  appear 

with  a  full  Face  ? Is  the  Fault  in  the  Glafs,  or  what 

is  the  Reafon  ^ 

CUon.  The  Glafs  fhcws  all  of  her  that  can  be  feen  ; 
the  Reafon  why  you  fee  only  Part  of  her  Orb  enlightened, 
is  evident  from  the  Scheme ;  for  let  us  fuppofe  Ihe  were 
viewed  from  her  lupcrior  Conjundion  at  D ;  then, 
because  all  that  Part  of  the  Body  which  is  turfied  to- 
wards the  Sun  is  fcen  alfo  from  the  Earth  ;  (he  muft 
then  appear  ivhoily  enllgkter.cd,  and  like  the  Moon  at  full. 

Secondly  y  If  ftie  were  viewed  in  the  loint  A  or  G,  then 
but  half  her  enlightened  Face  could  be  ktn  at  the  Earth, 
and  therefore  (he  would  appear  as  the  Moon  of  a  ^tarter 
old* 

Thirdly^  If  wc  fuppofe  her  at  V,  in  her  inferior  Con- 
jundion  ;  then  all  her  liG;ht  Part  being  turned  to  the 
Sun,  nothing  but  her  dark  Part  can  be  towards  the  Earth  ; 
and,  like  the  Nru>  Moon,  fhe  difappears,  and  can't  be 
fcen,  even  with  a  Teiefcope,  unlefs  it  be  in  the  Face  of  the 
Sun. 

Fourthly^  In  the  Points  B,  more  than  half  her  enlight- 
ened Diflc  will  appear  at  the  Earth,  and  the  Point  C 
ftiU  more  than  before  ;  therefore  in  tiiofe  Places  Ihe  will 
appear  gibbous. 

Fifihly,  In  the  Point  X,  between  V  and  A  or  G,  fhe 
wU  appear  horned  like  tlic  jMoon  about  3  or  4  Days  old ; 
i^hich  is  the  prcfcnt  Cafe  of  this  Planet. 

^upJjrof.  But  there  is  fomething  which  yet  feems 
ftrange,  and  that  i^,  Fcnus  is  now  brighteft,  and  yet  but  a 
fmall  Part  of  her  enlightened  Surface  is  towards  us  ;  pray, 
Cleonicus^  as  we  walk  home,  give  me  to  um^crftand  the 
Kcafon  thereof. 

Cleon.  That  vou  will  eafiiy  perceive  from  the  Scheme  ; 
for,  firft ^  if  the  Plaijet  l>c  at  D,  (he  will  indeed  be  a 
Full  A.oon  ;  but  then  Ihe  will  be- near  three  times  farther 
from  the  Earth  T  than  flie  is  now  at  X,  and  confcqucnt- 
ly,  fhe  will  appear  7  or  8  Time ;  Icfs  tlicrc  (provided  Ihc 

E  3  could 
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could  be  fecn)  than  at  X  ;  tho'  there  we  fee  but  a  Qaaite 
of  her  enlightened  Side,  yet  that  will  appear  larger  anc 
more  brilliant  than  her  whole  Hemifphere  at  D.  Again, 
at  and  about  her  upper  Conjundlion  at  I,  ihe  cannot  bi 
l*een  by  Reafon  of  her  Nearnefs  to  the  Sun ;  but  gettini 
farther  out  of  the  Sun~Beams,  fhe  augments  her  apparen] 
Size  and  Luftrc,  till  fhe  comes  near  tlie  Point  X,  where 
it  is  greateft  of  all,  as  before  faid,  and  then  fhe  is  about  4c 
Degrees  diftant  fron^  the  Sun. 

Euphrof.  I  prefiirae,  CUonicus,  I  apprehend  you  full 
well ;  and  tlius,  as  fhe  approaches  to  V,  we  gradually  loft 
Sight  of  her  again. 

CleoK.  Yes,  unlcfs  fhe  fhould  chance  to  pafs  over  the 
Sun's  Difk,  or  Face  (as  I  faid  of  Mercury)  in  her  inferior 
Conjunftion;  and  this  file  will  do  in  tlie  Years  176J, 
1769,  2004,  2014,  2247,  2255,  in  June\  and  in  the 
Years  1874,  1882,  2117,  2125,  2360,  2368,  m  Decern^ 
bjcr ;  at  which  Times  fhe  will  appear  a  black,  but  beauti*-. 
ful  Spot  in  the  Sun.* 

Euphrof.  Pray,  ho vy  far  is  the  Orbit  of /^^«»j  from  the 
Sun  r 

Ckon.  About  Fiftvnlnc  Afilllons  of  Aftlesy  that  is,  about 
/zv/V/'as  far  ofFas  AJrra,ry  ;  and  therefore  the  LigJn  and 
Heat  at  Fenus,  will  be  about  a  fourth  Part  of  what  it  is  at 
Aicrcury ;  and  twice  as  great  as  ours. 

Euphrof.  I  rccoMeft,  you  told  me  Fenusf^(^nX.  225  Day& 
in  revolvmg  annaally  about  the  Sun ;  hut  pray,  CUonicuSy 
has  fhe  any  Motion  about  her  own  Axis  ? 

Clean.  Some  fay,  flic  has  a  diurnal  Motion  in  23 
Hours  ;  and  others  alfirm,  \i  is  in  24  Days  and  8  Hours  ; 

a  very  wide  Difference   ir.dced  ! Such  a  Motion    is 

difcoverablc  only  by  Spots  ;  and  as  I  have  never  had  it  in 
my  Power  to  procure  a  Tclcicope  that  would  (liew  them, 
1  can  fay  but  i-'tlc  about  this  Matter. 

Euphrof.  What  you  now  fay  is  very  extraordinary' ; 
T  fuppofc  thofe  Inflruments  are  vaftly  expenfive ;  but  if 

tliey 

*  Of  this  curious  Phienomenon  we  have  given  a  much 
larger  and  more  particular  Account  in  a  Treatife  entituled. 
The  A?TROKOMY  and  Geography  of  Transits,  illullratcd 
by  thofe  of  the  Planet  Fcnns  in  1761  and  1769. 
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they  arc,  one  would  think  there  were  People  of  Fortune 
enough  to  render  them  more  common,  and  to  oblige  every 
curious  Perfon  with  the  Ule  of  them  upon  fuch  Occa* 
fions. — But  fay,  what  is  the  Magnitude  of  Venus  t 

CltoH.  She  is  computed  to  be  a  Globe  of  Sruen  Thou* 
/and  ^^ine  Hundred  and  Six  Miles  in  Diameter ;  and  is 
therefore  about  36  Tmies  bigger  than  Mercury, 

Eupbrof  Weil !  I  think  we  have  talked  her  Ladyfhip 
out  of  Sight ;  for  I  can  fee  her  no  where  now. 

CUon*  She  is  now  gone  to  greet  the  jovial  Sailors  on 
tlic  Wcftcrfi  Seas.  For  you  know  fhe  is,  and  ever  was, 
the  moft  of  any  Star  admired  and  adored  botli  by  Land 
and  Sea ;  and  fuch  prodigious  Veneration  had  the  An* 
cknts  for  her,  that  they  made  her  their  Favourite  God* 
4efs,  and  gave  her  all  that  Deity  itfelf  could  claim.  Thus 
one  of  their  Poets  fings  of  her  : 

Jietigbt  of  human  Kind  and  Gods  ahove. 

Parent  o/*Rome,  fro'^itious  ^een  of  Love! 

Wbofe  vital  Power ^  Earthy  Atr^  and  Sea^  fupplies ;  .,  ^ 

ufnd  Ireeds  whatever  is  born  beneath  the  Skies* 

JFor  every  Kind,  by  thy  prolific  Alight, 

Springs^  and  beholds  the  Regions  of  the  Light, 

^bee,  Goddefsf  thee^  the  Clouds  and  Tempers  fear^ 

And  at  thy  pleafing  Prefence  difappear. 


J*  or  thee  the  Land  in  fragrant  Flowers  is  drefsd ; 

For  thee  the  Ocean  fmiies,  and  fmooths  her  wavy  Breafl, 

And  Heavn  itfelf  with  more  jerene  and  purer  Light  is 


Dryd.  Lucret. 


DIALOGUE    X. 

Of  the  EARTHj  confidcred  as  a  Planet. 

Euphrofyne. 

TH  E  next  Orbit  to  Fen'u  in  the  Solar  Syftem,  I  fee, 
is  that  of  the  Earth. 
Cleon^  Yes ;  and  tlius  Mr.  Baker  elegantly  defcribes  the 
]^arth's  Motion. 

E  4  Mcr^ 
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More  dijlantjiill  our  Earth  corner  rolling  on^ 
And  forms  a  wider  Circle  round  the  Sun  ; 
ITtth  her  the  Moon,  Companion  ever  dear  ! 
ffer  Courfe  attending  thro'  thejhining  Tear- 

Unitbrse 

Thus  alfo  Mr.  Brown ; 

Lo!  in  the  Midji^fair  Earth,  our  native  Seat^ 
And  her  attendant  Moon  their  Courfe  repeat. 

Eupbrof  At  what  Diftance  is  the  Earth's  Orbit  from 
the  Sun  ? 

Cleon.  The  Earth  is  removed  to  the  Diftance  of  up- 
wards of  90  Millions  of  Miles,  which  is  fuch  a  conve- 
nient Situation  in  the  Syftem,  with  Refpeft  to  Light  and 
Heat,  as  admits  of  no  Excefs  of  either.  And  theiefbrv 
Sir  R.  Blackmore\  religious  Refleftion  on  this  Subje£k 
was  very  judicioufly  made. 

See!  how  thelLxKTH  has  gaind  that  very  Place^ 

IVhich,  of  all  others  in  the  boundlefs  Space ^ 

Is  mofi  convenient,  and  will  hefl  conduce 

To  the  wife  Ends  requird  for  Nature's  Ufe. 

Tou,  who  the  Mind  and  Caufe  fupreme  deny. 

Nor  on  his  Aid  to  form  the  IP  or  Id  rely, 

Mu ft  grant,  had  per fe^  Wijdom  been  employed 

To  find,  thro  all  th*  interminable  Void, 

A  Seat  mofl  proper,  and  which  befi  became 

The  Earth  and  Sea,   it  mufl  have  been  the  famet 

Creatiok, 

Euphrof  In  what  Time  does  the  Earth  make  a  com^ 
pleat  Revolution  in  its  Orbit  ? 

Cleon,  In  the  Space  of  Three  Hundred  Sixty-five  Day^ 
and  a  Quarter  ;  which  makes  what  we  call  our  Solar  Tear. 
This  is  called  the  Eartli's  Annual  Motion. 

Euphrof  I  remember  you  mentioned  another  Motion  of 
the  Earth,  which  I  have  not  yet  feen  in  the  Planitarium. 

Cleon.  Yes,  my  Euphrofyne ;  it  has  another  Motion 
about  its  own  Axis  once  in  24  Hours  nearly,-  which  is 
|the  Space  of  a  natural  Day ;  tliis  is  called  tlie  jpiurnal 

Motion^ 
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Motion^  and  is  the  Caufc  of  Day  and  Night ;  as  the 
Annual  or  Yearly  Motion  is  that  from  which  the  various 
Scafons  of  the  Tear  refult. 

Her  Central  Motions  give  the  Night  and  Daj, 
jind  changing  Seafons  wait  her  annual  fVay. 

Prize  Verfes,  N^  IV. 

Or  thus ; 

The  Earthy  obliquely  circling  round  her  Sphere^ 
Leads  on  the  varying  Seafons  of  the  Tear  ; 
fi^'hilft  on  her  Axle  Jhe  revolves  with  Speedy 
ihe  Days  and  Nights  alternately  fucceed. 

Anonymous. 

But  the  particular  Manner  in  which  the  Viciffitudes  of 
Seafons,  and  of  Day  and  Night,  are  occaiioned  and  come 
to  pafs,  I  fhall  take  an  Opportunity  to  explain  to  you 
another  Time. 

Euphrof  You  are  very  obliging,  Cleonicus ;  but,  Pray, 
Jet  me  alk  you  why  the  Orbit  of  the  Earth  is  reprefented 
with  all  tliofe  Divifions  and  Figures  about  it  ? 

Clean.  I. will  tell  you  my  Eu^hrofyne  ;  the  Orbit  of  the 
Karth  is  of  great  Confcquence,  and  therefore  requires  to 
be  diftinguifhed  from  tlie  reft ;  for  tliough  it  be  tlie  real 
Path  of  the  Earthy  it  is  the  vifible  or  apparent  annual  Path, 
or  Way  of  tlie  Sun  through  the  Heavens  ;  and  therefore, 
to  denote  tlic  Sun's  Place  in  the  Heavens  at  anv  Time,  the 
Aftronomcrs  have  divided  the  whole  Circle  of  hfs  Motion 
into  3*}0  equal  Parts,  which  tliey  call  Degrees^  and  every 
30  or  thefc  they  call  a  Sign,  of  which  there  will  be  Twelve 
of  Courfc. 

Euphrof  I  obfcrve,  the  Orbit  is  fo  divided  as  you 
fpcak  of ;  and  I  fuppofc  thofc  Charafters  which  I  fee, 
denote  thofe  Signs  rel'peftivcly,  but  what  are  their  Names, 
Cleonicus  t 

CUon.  The  Names  and  Charaftcrs  are  as  follow  : 


1.  V,  Aries^  the  Ram. 

2.  ^  ,  Taurus^  the  Bull. 

3.  n,  Gem'nij  the  Twins. 
4»  ^,  Cancer,  the  Crab, 


5.  SI,  Leo,  the  Lion. 

6.  nR,  rirgo,  the  Virgin. 

7.  sst,  Lrl/ray  the  Ballancc, 
6.  ni,  Scorpio,  tlie  Scorpion. 
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11.  ^y  Aquarius^   the  Wa 

lerer. 

12.  X,   P//crj,  die  Fifhcs. 


9,     ^,    Sagitarlusy    the 

Bow-man. 
10.    Vj*,   CapricornuSy   the 
horned  Goat. 

Euphrof,  What  is  the  Reafon  tliey  have  fuch  Name 
given  them  ? 

Cleon-  Thefe  are  the  Names  of  fuch  ConftcllatioOt  o; 
Stars  as  formerly  occupied  the  Path  of  the  Heavens  when 
the  Signs  are,  but  thofe  Stars  are  now  removed  forward; 
to  other  Signs,  and  have  left  only  their  Names  behind; 
as  we  Ihall  hereafter  fee. 

Euphrof,  I  think  this  Orbit,  thus  divided  into  Signs, 
is  what  you  call  the  Ecliptic  on  tlie  Planetarium ;  is  it 
not,  ClcGnicus  f 

Cleon.  The  very  fame,  my  Eufhrofyne ;  it  is  called  the 
Ecliptics  becaufe  as  it  is  the  vifible  Paths  of  the  Sun  thro' 
the  Heavens,  all  the  EcUpfes  muft  happen  tlierein,  as  yop 
yrill  fometime  hence  obfervc  more  fcnlibly. 

Euphrof  As  there  are  ito  De;zrcesi  in  the  Ecliptic,  and 
but  365  Days  in  the  Year,  I  find  the  Earth  muft  pafe 
over  one  of  thofe  Degrees  very  nearly  each  Day. 

Cleon.  Yes,  my  Euphrofyncy  it  docs  10;  each  D^re^ 
is  fuppofed  to  confift  of  eo  Minutes,  thus  marked  (  '  ) ; 
and  each  Minute  of  6r  Seconds  {" )  \  each  Second  of  60 
Thirds  ('");  and  fo  on.  And  the  Larth  each  Day 
moves,  at  a  Mean,  59' :    8''  of  a  Decree. 

Euphrof.  Well !  I  fhall,  by-and  by,  not  only  thlr/k^ 
but  jpeak  like  an  Afrcncme^\  as  you  make  the  tirft  Siga 
(»ind  confequently  the  Beginning  of  the  Ecliptic)  to  begin 
with  the  fit  ft  Degree  of  ^/'/^j,  pi^^)'*  to  wliat  Day  of  the 
Year  does  this  Point  anfwer  ? 

Clcoju  According  to  the  prefent  'Sew  Style,  it  anfwers 
to  the  ::ift  of  Ajarch  ;  when  the  Sun  is  faid  to  be  in  the 
f^rrral  Equinox,  for  Reafoi^s  you  will  hereafter  be  ac- 
Ciiaint'^cl  with. 

Ei^'fhrof.  Is  the  Orbit  of  tlie  Earth  a  perfrft  Circle  ? 

a.cA.  No,  it  is  not;  though  it  differs  not  much 
from  it,  yet  it  makes  a  feniibie  Difference  in  the  Earth's 
Motion;'  for  the  Orbit  being  a  little  Elliptical,  will 
caufc  that  the  Sun  will  be  nearer  the  Earth  at  one  Time 
tlian  another ;  and  th^t  will  make  the  Earth   move    a 

fmaU 
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ifaiall  Matter  fafter  in  one  Part  than  it  does  in  another, 
and  confequently  that  it  will  take  up  more  Time,  or  a 
greater  Number  of  Days  in  defcribing  one  half  of  its 
Orbit,  th^n  it  rcqyires  for  the  other ;  thus  in  paffing 
fhro'  the  fix  Signs  «^,  m,  ^»  V^i  -^r,  K,  it  takes  up 
9  Davs  Jefs,  than  in  paffing  through  the  other  fix  fum- 
mcr  Signs,  as  you  may  undcrftand  by  pis^cing  the  Mpnths 
apd  Days  as  follow  : 

Rummer  Months.  Winter  Months* 

In  Mar^b  lOJ  September     7 

Jpril        30  Oaoher      31 

May          31  t^ovember  yi 

%«^          30  jPecember  31 

July          31  January    31 

^Snft      3^  February   28 

September  23  J^^rck       20| 

Summer  186}  ij8f 

Winter  1781 

Difference  8  Days. 

Eupbrof.  Well,  I  never  obfcrvcd  this  before,  tho'  it 
be  fo  evident  from  the  common  Almanack ;  but,  Cleonlcus^ 
if  our  quicker  Motion  in  the  Winter  proves  we  are  then 
liearerthe  Sun,  how  comes  it  to  pafs  the  Sun  then  feems 
fardicil  fron^  us,  and  that  fo  much  the  coldeft  Seafon  of 
tbcYear? 

Cleon.  Why,  indeed,  my  EuphroJynCy  thefe  Phanomenas 
are  a  little  paradoxical^  till  you  come  to  fee  this  Matter  fet 
in  a  proper  Light  un^er  all  its  Circumftances,  and  tlien 
you  will  readily  allow  it  muft  be  fo. 

Euphrof.  But  if  the  Sun  be  neareft  in  die  Winter, 
how  is  it,  that  it  does  not  then  appear  larger  than  in  the 
Sununer  ? 

Ciectn.  Thar  is  well  obferved.  Sifter;  but  tlie  Dif- 
ference of  Diftance  is  fo  very  fmall  as  to  make  no  fenfiblc 
r>ifFerence  in  his  apparent  Magnitude ;  yet  were  you  to 
meafure  it  with  a  Micrometer  in  a  Telcfcope,  you  would 
find,  that  when  the  Sun  is  in  tJie  8th  Degree  of  yj', 
}^%  Diametet  would  meafure  1967',  and  when  in  tlie  8**  of 

®,  it 
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«,  It  meafures  only  1900" ;  lefs  by  67"  than  beibre« 
which  is  near  a  3Cth  Part  of  the  Whole.  You  will  at 
prefent  believe  what  I  fay ;  but  when  we  come  to  the 
praftical  Part  of  Aftronomy,  you  will  find  it  true  by 
Experiment. 

Euphrof.  You  are  very  liberal  in  promifing  me  greaf 
Things,  Cleonicusy  I  fhall  be  very  happy  in  finding  my- 
felf  capable  of  them — But,  pray,  tell  me  what  you  know 
of  the  Form  and  Magnitude  of  the  Eartli. 

Cieon.  I  will  my  Eufhrofyrre,  and  therefore,  firft,  as  to 
the  Figure  or  Form  of  the  Ea;  th,  it  is  nearly  that  of  a 
Globe  or  Sphere,  as  has  been  found  by  modern  Dilcovcrics 
moil  perfeftly. 

Euphrof.  rray.  In  what  Manner  do  you  find  this  true, 
by  Experiment  f 

Clcon,  Several  Ways,  Siflcr ;  as  (i.)  If  you- go  di- 
rcftly  North  or  South,  you  raiff  or  deprefs  the  Nertb-Star 
very  fenfibly,  and  always  to  equal  Heights  for  equal  Dif- 
tanccs  that  you  go ;  this  Experiment  1  will  one  Day  or 
otlier  fhcvv  you.  Now  were  you  to  walk  ever  fo  far  on 
a  Plane,  the  faid  Star  would  ever  appear  of  the  fame 
Height  above  the  Horizon.  (2.)  If  you  ftand  on  the 
Sea  coaft,  you  will  evidently  obibrve  the  Convexity  of 
the  Surface  of  the  Ocean ;  but  more  particularly  you 
will  be  convinced  of  this,''by  obferving  a  Ship  filing 
direftly  from  you  ;  where  you  will  gradually  lofe  Sights 
firft,  of  the  Hull  or  Body  of  the  Ship ;  and  then  of  the 
feveral  Sails  ;  and,  lailly,  the  Tops  of  the  Mafts  difappear. 
Now,  were  the  Surface  of  the  Seas  a  Plane^  fuch  Ap- 
pearances could  never  happen.  (3.)  The  Shadow  of  the 
Earth  in  an  Eclip/c of  the  Moon  is  obferved  to  be  circular^ 
which  it  could  not  be  unlcfs  it  proceeded  from  a  fpherical 
Body. 

Euphrof,  I  make  no  Queftion  now  of  the  globular 
Figure  of  the  Earth,  you  have  given  fufficient  Proofs  of 
it ;  and  bccaufe  I  think  it  a  Matter  fo  eafily,  and  fo  fully 
proved  by  ihe  two  Obfcrvations  you  firft  mentioned  ;  I 
wonder  very  much  the  Ancients  mould  be  ignorant  of  it, 
or  ever  make  any  Difficulty  about  it. 

Clcon.  I  tliink,  indeed,  it  is  a  Matter  of  Wonder, 
for  the  Sages  of  Antiquity  to  have  fo  great ^a  Character 
for  Wifclom  as  they  generally  have,    and  yet  were  fo 

ignorant 
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Ignorant  of  the  eafieft  and  plaineft  Things  in  Nature ; 
they  moft  of  them  thought  the  Earth  was  a  plain  Surfcice, 
like  a  round  Table,  and  that  all  below  it  was  Hades  or 
Hell\  or,  in  (hort,  fomething  they  knew  not  what; 
and  whither  the  Sun,  Moon,  and  Stars  went  to,  and 
whence  they  came,  each  Evening  and  Morning,  they 
could  not  tell.  Tea,  fo  very  grofs  were  their  Concep- 
tions of  thefe  Things,  that  fome  of  them  thought  the 
Sun,  ^c*  did  aftually  defcend  into  the  Weftern  Ocean, 
at  Night,  and  arofe  out  of  die  Eaftern  Ocean  in  the 
Mornmg«    Thus  Ovid. 

The  Sun  did  now  to  wejlern  IVavei  retire .^ 
In  Tndes  to  Temper  his  bright  I  florid  of  Fire. 

And  it  is  extremely  diverting  to  hear  Epicurus  gravely 
recounting  the  feveral  Methods  by  which  to  folvc  the 
daily  Miracle  of  a  New  Sun  kindling  up  the  Lamp  of 
Day,  which  was  extinguifhed  every  Night  in  tlie  Waters 
of  die  Hibernian  Seas.     For  thus  he  harangues  us  : 

Jind  Day  may  end  and  tumble  down  the  Weji^ 

Jndjleepy  Night  fijpwly  up  the  Eaji ; 

Becaufe  the  Sun^  having  now  perform  d  his  Round y 

And  reach' d^  with  weary  Flames^  the  utmofi  Bound 

Of  finite  Heaven^  he  there  puts  out  the  Ray^ 

Iveariedand  blunted  oil  the  tedirus  Day 

By  hindering  Jir^  and  thus  the  Flames  decoy: 

Or  elfcy  becaufe  the  Fires  ^bforb*dat  Night 

Yierejoi'n  a^ain.  and  fcattcr  vigorous  Ligljt. 

Thus  wkea  the  Mormn^  Sun  begins  to  r'tfty 

It's  Planus  lie  fatter  d  o'er  the  Eajlern  Skies  ; 

TThen  gathered  to  a  Ball ;  and  this  ive  view 

From  Ida*i  Top  :  this  Fame  reports  as  true. 

Nor  is  itflrange^  that  rumerous  Seeds  of  Fin 

Should  to  the  Eaftern  garter  ft  ill  retire^ 

SiiU  every  Day  return  and  make  a  Sun.  C R E ECl r . 

Euphrof  As  thev  had  fuch  aukward  Notions  of 
Things  they  every  Day  faw,  I  fancy  it  muft  be  merry  tq 
bear  them  difcourfe  of  fuch  Things  as  they  never  faw  , 
for  Inftance,  of  their  Heaven  and  Helly  and  tlicir  dif- 
ferent Opinions  of  departed  Spirits,  ^c, 

'Clcon: 


} 
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Cfeon,  Very  much  fo  indeed ;  they  imagined  all  abov«f 
the  Sky  was  Heaven,  and  all  below  the  Eartli  was  Hell, 
as  I  faid  but  now  ;  nay,  they  went  fo  far  as  to  find  out  the 
Way  to  Hell,  if  you  believe  their  Pbets.  Thus  Flrgll 
defcribes  JE,neaC%  Defcent  thither. 

Thefe  Rites  perform^ d,  the  Prince  without  delay^ 
Haftes  to  the  nether  IVorld^  his  dejlind  fVay. 
Deep  'uuas  the  Cave  ;  and  dotvnward  as  it  went 
From  the  wide  Mouthy  a  rocky  rough  Defcent j 
And  here  tV  At  cefs  a  gloomy  Grove  defends^ 
And  here  tW  unnavi gable  Lake  extends. 

iENEiD  vr* 

And  In  another  Place ; 

7o  the  Shades  you  go  a  aown-hi'l  eafy  IVay  5 
But  to  return  and  re-enjoy  the  Day  ! 
That  is  a  If^orky  a  Labour 

Thus  alfo  Ovid\ 

Between  thick  baleful  Tews^  the  dreary  Jf^dj 
To  loweft  Helly  thro*  difma I  Silence  lay  ; 
"ihcre  Stygian  ATtJls  infe^  the  Road  and  there^ 
New  Gho/h^  and  thin  unfuneraVd  Souls  appear. 

Euphrof.  No  more  of  this,  Cleonicus  ;  fuch  horri<^ 
Images  fliock  me ;  it  is  a  mifcrable  thing  to  be  a  mere 
Heathen  ! 

Cleon,  It  is  fo, — without  Honcfty  ;  but  the  Figure  of 
the  Earth  is  not  the  Subieft  of  Revelation,  my  Eupbro- 
fyne ;  and  fome  of  the  Fathers  of  our  Church  have  as 
gravely  defended  the  hcathenijh  Figure  of  the  Earth,  as 
if  they  had  been  the  Defcendants  oi  Ptolomy  himfelf.  Nay, 
not  many  ages  fince,  the  Doftrine  of  the  Antipodes  was 
zealoufly  oppugned  as  a  damnable  Hcrefy  ;  and  Hiftory 
informs  us,  that  the  learned  Spigeliu--,  Bilhop  of  Upfaiy 
iufFered  Martyrdom  at  the  Stake' in  its  Defence. 

Euphrof,  Well,  I  could  never  have  tliought  the  Figure 
of  the  Earth  had  been  fuch  an  important  Article  of  FaitJi. 
It  is  to  be  hoped  we  underfland  Religion  better  now  a 
Days  ;  for  though  I  can  fcarce  remember  every  one  of 
the  thirty-nine  Articles  of  our  Faitli,  yet  I  am  pretty 

well 
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well  (atisfied,  neither  tlic  Form  nor  Motion  of  the  Earth 
are  any  Part  of  any  of  them. 

Clean.  They  are  not ;  and  our  Principles  and  Notions 
of  Religion  are  much  more  correft  and  rational  than  they 
were  formerly  ;  and  to  what  is  this  owing,  my  Euphro" 
fyne?  To  our  having  a  more  correft  and  rational  Philofo- 
phy ;  you  will  find  it  a  never-failing  Maxim,  tlvat  the 
better  you  underftand  Philofophy^  the  better  you  will  un- 

derftand  Religion.     But  this  by  the  Way 

Euphrof.  1  hen  let  us  return  to  our  Subjeft  ;  and  fee 
if  I  can  underftand  what  remains  of  the  Philofophy  of 
the  Earth.     Pray,  what  is  the  Bulk  or  Magnitude  of  it  ? 

Cleofi.  It  is  about  twenty-five  Thoufand  and  twenty  Afiles 
in  Circumference, 

Euphrof.  Well,  that  is  a  large  Circuit,  indeed ;  Lord 
jinfon  might  very  well  employ  four  Years  in  gung  round 
the  World. 

Cleon.  True  ;  but  you  muft  confider,  in  fuch  Voyages 
it  IS  impoffible  to  go  the  nearcft  Way  ;  and  they  who  go 
round  the  World,  as  you  call  it,  go  many  Ihoufand 
Miles  more  than  the  Earth  is  round,  as  you  fhall  hereafter 
fee,  when  you  come  to  the  Ufe  of  the  t'erreftrial  Globe — 
And  Ais  you  obferve,  is  another  infallible  Proof  of  the 
Eartfi*s  being  of  a  fpherical  Form  ;  for  you  nwy  fall 
almoft  upon  a  Circle  from  Plymouth  to  the  Antipodes,  and 
iind  that  Diftance  about  half  the  Number  of  Miles  I 
before  mentioned. 

Euphrof.  You  have  fully  convinced  mc  the  Earth  is 
a  Globe  ;  but  what  is  the  Diameter  of  the  Earth  in  Miles? 
I  fuppofe  you  can  tell  that,  as  well  as  how  much  it  is 
round. 

Cleon.  Juft  as  well ;  tlie  Diameter  of  every  Circle  is 
in  rcfpeft  to  its  Circumference  nearly  as  7  to  22,  w^hencc 
that  of  the  Elarth  will  be  about  7960  Miles;  fomewhjit 
larger  than  that  of  Venus. 

Euphrof.  So  that  if  we  were  placed  \\\  thnt  Planet,  we 
ihould  view  the  Earth  as  large  as  the  Evening  Star,  but 
not  fo  bright — 

CUon.  You  would  fo,  my  Euphrofyne  ;  but  the  Phafes 
of  the  Earth  would  refemble  thofc  of  Mars^  and  not  of 
Ven'is.     And  I  dare  fay  you  know  the  Rcafon  of  it. 

Euphrof.  Becaufe  tlie  Orbit  of  the  Earth  is  exterior  to 
that  of  Fr/?;/j — But  one  Thing    I  biiv?  oUcn  tiiouglit  to 
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afk  you,  is,  why  the  Earth  and  all  the  Planets  move 
always  one  Way,  and  in  fo  regular  a  Manner  ?  Alfo 
how  they,  being  fuch  large  and  heavy  Bodies,  can  keep 
moving  round  at  tlie  fame  Dillance,  and  not  fall  direftjy 
to  the  Sun  ? 

Cleon.  Sir  Ifaac  has  Ihewn  pcrfcdly  well  how  they 
move  in  Curves  by  a  proper  Compofiiion  of  two  Forces 
afting  upon  them  at  once ;  and  the  Direftion  of  tlicir 
Motion  was  at  the  Pleafure  of  the  firft  Mover,  for  no- 
thing depends  on  that ;  therefore,  Sit  Richard Blackmores 
Banter  on  the  Philofophers  upon  this  Subjeft,  proved 
more  his  cwn  than  their  Ignorance^  when  he  thus  fheers 
them. 

This  Problem^  as  Philofophers  refolviy 

IVhat  makes  tht  Globe frrm  Eafl  to  IVeft  revolve  ? 

H'hat  is  xbejirorg  impulftve  Cauje^  declare^ 

That  rolls  the  pond rous  Orbfofwift  in  Air  ? 

T§  their  vain  Jnjwers  will  you  have  Recourfe^ 

And  tell  us  'tis  ingenite  aSiive  Force  ? 

Mobility^  or  native  Powtr  to  move^ 

Words  which  mean  Nothing  j  and  can  Nothing  prove. 

Creation. 

Thus  alfo  the  Author  of  Univcrful  Beauty ; 

5^^y,  why  this  Glebe  has  its  appointed  Place  ? 
jindu'hy  not  va'^rant  thro*  the  boundlrjs  Space? 
JVhj  h  re  preftr  d^  jegacious  to  refufe 
If^hat  thwarts  Propri  ty^  Convenience^  JJfe  ? 
IVby  not  more  Neigr  bot4r  to  the  burning  Ray^ 
Or  more  remot*  frtm  the  declining  Day  ? 
Or  here  ntit  fedenta^y^  fix*d  and Jl ill  ? 
AdmonijVd  by  m  Voice^  obfequious  ti  no  JVilL 
Or  moving^  why  in  circling  Eddies  roundj 
And  not  progrejjive  thro  tl)  immenfe  Profound? 
Or  endlejSy  why  the  dizxy  Drurkard  reels ^ 
And  rcund  the  Sun  its  annual  Motion  wheels  ? 
JFhence  is  that  innate  delegated  Pouuer^ 
Central  to  f pin  thefwift  diurnal  Tour  ? 

Euphrof.  Why  truly,    I  think  a  Woman,  no  wifcr 
th:ia  myielf,  might  venture  to  fay,  that  if  the  Poetry  of 
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Nor  neartr  does  he  wind^  nor  farther  ftray^ 
But  finds  the  Point  whence  firjl  he  rclVd  away. 

Baker's  Uiiiverfc 

Thus  another ; 

And  higher  fee  !  in  twice  our  annual  Space 
Revolving^  Mars  concluded  his  longer  Race. 

Mr.  Browk 

Euphrof.  What  docs  the  Poet  fay,  Mars  is  two  Ycin 
revolving  in  his  Orbit  about  the  Sun  ? 

Cieon,  Yes  ;  but  Poets  are  feldom  to  be  depended  or 
for  Striftnefs  of  Trutli.  Mars  runs  his  Race  in  Si* 
Hundred  Eighty-feven  Days^  which  wants  43  Days  ol 
Two  Years. 

Euphrof,  Pray,  what  Diftance  is  Mars  from  the  Sun  \ 

CUon.  About  One  Hundred  and  Twenty-thr^e  Afiiii^m 
of  Aftle5\  that  is,  half  as  far  ac;ain  from  the  Sun  as  the 
Earth  :  whence  the  Light  and  Heat  of  the  Sun  at  Afan 
is  not  quite  half  fo  much  as  with  us ;  for  it  is  in  Proportion 
as  43  to  100.  -  • 

Euphrof  Be  fo  good,  C/ronicus,  as  to  delineate  the 
Orbit  of  this  Planet  about  llic  Sun,  as  you  did  thofe  oi 
FefiifSy  Mercury y  and  tlie  Earth  ;  for  my  Underftanding  is 
much  allifted  thereby. 

Cleon.  I  will  do  it  immediately,  and  that  of  Mars 
will  be  fufficient  for  Jupiter  and  Saturn  ;  for  the  Pb^n9* 
menaoi  the  three  fuperior  Planets  are  the  lame  in:eadi 
of  them— ^■-  In  this  Diagram,  then,  you  fee  the  Orbit 
of  Mars^  and  the  Planet  in  the  Pofitions  A,  B,  C,  D  ; 
within  the  Orbit  of  Mars,-,  you  lee  die  Earth's  Orbit, 
and  the  Earth  at  E,  F,  G,  H,  I,  K  ;  and  in  tlie  Center 
S  is  the  Sun. 

Euphrof^  This  is  all  very  evident  j  and  here  you  need 
not  repeat  what  you  have  before  told  me  of  the  general 
Appearances  of  this  Planet,  when,  you  defcri  bed  thewliolc 
Syftem  to  me  ;  but  only  fuch  as  arc  peculiar  to  the  Planet 
whofe  Orbit  liejs  about  or  beyond  that  of  the  Earth.  And 
pray,  what  arc  thcfe  ?. 

*  The  Reader  is  here  to  keep  his  Eye  on  Plate  VII.  dur- 
ing the  above  Defcription  of  the  fcveral  Phainomena  of  the 
?{anct  Mars. 
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Cleon.  They  are  not  many,  and  are  very  eafy  to  be 
vinderftood  ;  for  fuppofe  Mars  at  A,  and  the  Earth  at  E» 
direfUy  between  it  and  the  Sim,  then  will  all  tlie  enlightened 
Hemifphere  of  the  Planet  be  turned  to  the  Earthy  and  it 
appear  wholly  enlighten'd  like  the  Full- Moon.  Wheri 
the  Planet  is  at  B,  fuppofing  your  E)re  at  e^  you  fee  one 
lialf  of  his  Sur&ce.enlightenM  ;  but  if  your  Eye  be  re- 
moved from  ^  to  E  it  is  tlien  ncrarer  to;  or  more  towards 
the  Sun,  and  tlierefore  you  will  then  fee  more  than  half 
the  Planet  enlighten'd,  or  he  will  appear  gibbous^  as  they 
call  it,  like  the  Moon  a  few  Days  before  or  after  Full. 
Yioia  hence  he  goes  on  to  C,  where  it  would  ap:ain  appear 
wholly  enlighten'd,  were  it  not  in  the  fame  Part  of  tlie 
Heavens  with  the  Sun,  and  fo  not  feen  at  all.  At  D 
again  it  is  gibbous,  and  fo  upon  the  whole  you  obferve 
toie  Pbaftt  of  a  fuperior  Planet  are  not  fb  various  as  thofe 
of  an  inferior  one  \  and  in  Jupiter  and  Saturn^  which  are 
very  remote  from  us,  nearly  the  whole  Stirface  will  ap- 
pear conftantly  illumined.  I  make  no. Doubt  but.  yoa 
lee  in  general,  the  Reafon  of  all  that  I  have  fatd,  from  tlie 
Drau^ti 

Eupbrof.  I  flatter  myfelf  I  do ;  for  the  farther  the  Planet 
B  is  removed  in  that  Situation  from  S,  the  nearer  we 
may  (ay  the  Point  E  is  to  the  Sun  at  S,  and  confequently 
the  Phnet  will  appear  kfs  gibbous  or  mort  enlightened  in 
that  Proportion. 

Cleon.  Tliat  is  the  very  Thing,  Sifter ;  but  alf  the 
Phaies  of  the  Planets  are  very  naturally  rcprefented  in  the 
Planetarium  by  placing  a  Candle  in  the  Center,  and  put- 
ting the  Planets  in  Motion,  firft  the  inferior  ones,  then 
the  fuperior;  you  will  fee  them  illumined  in  the  fame 
Planner  by  the  Candle  as  they  are  in  the  Heavens  by  the 
Sun  ;  and  this  fhall  be  our  Amufement  another  Time. 

Eupbrof.  You  take  a  great  deal  of  Trouble  about  me, 
CUonicus^  which  much  endears  vou  to  me*— but,  in  the 
mean  Time,  what  other  Peculiarities  belong  to  the  fupe- 
rior Planets  ?  •: 

Cleon.  One  Thing  more  only,  and  that  is,  a  fuperior 
Planet  has  one  Cohjunffion  onfyy  at  C  j  and  an  Otpofition 
at  A,  i^ich  an  inferior  Planet  has  not,  as  I  have  formerly 
oblerved  to  you. 

Eupbrof,  This  is  indeed  v^ry  plain;  if  I  view  .the 
Planet  Man  at  C  from  tlie  Eartli  at  E,  I  fee  him  in  t!ie 

F  ci  fame 
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fiimc  Part  of  the  Heavens  with  the  Sun  at  S  ;  and  if  t 
view  him  at  A,  I  fee  him  juft  in  tlie  oppofitc  Part ;  and 
therefore  when  the  Sun  fcts,  I  may  fometimes  ice  Afarsf 
Jupiter^  and  Saturn^  rifing;  which  I  well  remember  you 
ihewed  me,  could  not  be  obferved  of  die  inferior  Phnets 
Mercury  and  Venus.  But  pray,  Cieonicus,  what  mean  all 
thofe  dotted  Lines  which  pafs  from  the  Earth  in  its  feveral 
Pofitions  thro'  the  Planet  at  A  away  to  the  Stars  in  the 
upper  Part  of  tlie  Plate  ? 

C/eon,  They  arc  to  fhew  how  you  are  to  underftand 
that  tlie  fuperior  Planets  all  move  (like  the  inferior  ones) 
in  Appearance  fometimes  forward^  fometimes  backward^ 
and  are  fometimes /?^//V«/jry  for  a  While. 
•  Eufhrof,  Then  i  fuMofe  each  of  tfiofc  dotted  Lines 
reprdents  a  Ray  of  Light  coming  from  the  Planet  to  die 
Eye,  and  by  which  we  fee  his  apparent  Place  amoog  the 
Stars  in  the  Sky ;  is  it  not  fo,  Cle»nicus  ? 

Cleon.  You  have  hit  the  Cafe  as  nicely  as  if  you  were 

Copernicusz   Great-great-grand-daughter And    I  ftc 

from  thence  that  you  will  have  no  Difficulty  to  under- 
ftand this  Phitnomenon.  For  fuppofing  the  Eardi  at  F» 
and  the  Planet  at  Reft  in  its  Orbit  at  A,  it  will  be  pro- 
jefted  or  feen  by  a  Ray  of  Light  among  the  Stars  at  L  ; 
when  the  Earth  arrives  at  G  the  Planet  will  appear  at  M 
by  the  Ray  G  M ;  and  in  the  fame  Manner  at  H,  I»  and 
K,  it  will  be  feen  among  the  Stars  at  N,  O,  P,  and  there* 
fore'  while  the  Earth  moves  over  the  large  Part  of  it's 
Orbit  F,  H,  K,  the  Planet  will  have  an  apparent  Motion 
from  L  to  P  among  the  Stars,  and  this  Motion  is  firdm 
We/l  to  Eajl  the  fame  Way  with  the  Earth  ;  and  &  Ac 
Planet  is  (aid  to  he  direff  in  Motion  all  this  Time.  I  be- 
lieve you  underftand  me.  Sifter. 

Euphrof,  Surely  I  muft,  when  die  Thing  is  fo  ob« 
vious  ;  and  I  am  of  Opinion  I  know  what  you  are  going 
to  fay  next,  Cleon'uus. 

Clean,  Why  indeed,  my  Euphrofyne^  when  the  Planet 
has  gone  as  for  as  it  can  forwards^  'tis  natural  to  fuppoie 
it  will  there  JIop  a  While  (as  it  were  to  breathe)  and  then 
return  back  again.  For  becaufe  the  Ray  of  Light  at  K 
does  nearly  coincide  with  the  Earth's  Orbit  a  litde  Way 
on  one  Side  and  on  the  other,  therefore  all  the  While 
the  Eartli  is  paffing  tliro*  this  fmall  Part,  the  Ray  will 

"  have 
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have  the  fame  Pofition  nearly,  and  confequently  fhcw  the 
Planet  at  Reft  at  P,  for  that  (hort  Space  of  Time ;  in 
which  Cafe  it  is  then  faid  to  htjlationafj. 

Eupbrof.  I  was  a  little  out  in  my  (Jonje£tiitie,  having 
almoft  forgot  what  you  told  me  heretofore  of  the  Stations 
^  Venus  and  Mercury.  But  now  I  am  certain  what  muft 
next  follow  from  the  Scheme,  and  will  anticipate  your 
Defcription  of  the  Retrograde  Motion  ;  for  I  plainly 
enough  fee  that  when  the  Earth  moves  on  from  K  to  £ 
the  nanet  muft  appear  to  return  from  P  to  N  and  while 
the  Earth  moves  from  E  to  F  the  Planet  will  proceed  ftili 
retrograde  to  L,  and  there  again  be  ftationary  ;  is  not  all 
this  right,  Cleonlcus  T 

CUon.  Indeed,   mv  Euphrofyne^   it  is  ;    t   could  not 
have  better  exDrefled  itmyfetf;  you  will-by-and-by  be 

an  Adept  in  Auronomy. And  I  queftion  not  but  you 

chfinrve  at  the  fame  Time,  that  iince  the  Part  of  the 
Orfait  which  the  Earth  defcribes  in  pafling  thro'  F  H  K 
is  much  greater  than  the  Arch  KEF,  and  the  Space 
LP  whidi  the  Planet  defcribes  in  its  direft  and  retrograde 
Motion  is  the  fame  ;  therefore  the  dlreii  Motion  is  very 
Jhw  from  L  to  P,  in  Comparifon  of  the  retrograde  Mo- 
iioH  from  P  to  L,  which  is  jperformed  in  much  lefs  Time. 
Eufbrof.  All  you  have  laid,  I  fee  the  Reafon  of  from 
the  Diagram,  as  plainly  as  any  Thing  can  make  it. 

Cleon.  You  don*t  know  that,  perhaps ;  I  have  another 
Method  yet,  my  Euphrojyne^  to  convey  the  Idea  (in  a 
more  lively  Manner)  of  the  direif  and  retrograde  Motions 
and  S/^?//^«5  of  the  Planets,  by  Ihewing  you  the  i  hing 
in  Reality  in  the  Planetarium  juft  as  it  appears  in  the 
Heaven  to  our  Eye,  when  we  have  done  with  the  fuperior 
Planets. 

Eupbrof.  I  think  'tis  fhange  tiien,  if  I  do  not  under- 
{land  it  at  laft  ;  I  imagine  you  look  upon  this  as  a  difficult 
Point  for  an  aftronomie  Tyro  to  comprehend,  fince  you 
takefo  much  Pains  with  me  about  it;  do  you  not,  Cleonicusf 
Cieon.  Why,  I  cant  fey  but  I  think  it  quite  neccflary 
to  have  a  right  Underftanding  in  this  Aflair,  as  it  is  a 
principal  and  very  interefting  Phanomenony  and  what  very 
few  People  have  a  clear  Notion  of*  And  indeed  1  mull 
tell  you,  that  as  the  Geometricians  hzve  one  Propofition  in 
Euclid  which  they  call  the  JJss  Bridge^  which  their  Pupils 

F  3  muft 
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ninft  pafs  before  they  can  be  fuppofed  to  underfland 
Tliii^  in  that  Science;  fo  yoa  muft  look  upon  diSii 
'Problem  in  Aflronomy  in  the  lame  ludicrous  Lig^t,  udfl 
think  yourfelf  not  initiated  into  the  Myfteries  of  UranEa^ 
*till  you  can  clearly  account  for  this  Phienomenon.,  \ 

Euphrof,  Well,'  I  doubt  not  but  when  you  fhcw  me  • 
this  in  tlie  Planetarium,  I  Ihall  have  a  clearer  and  moll 
conipkat  Idea  of  it;  you  fee,  I  have  Courage  enough, 
Cteonicu5.—^Mt  at  prcfcnt,  I  muft  alk  you  the  Reafon  of 
one  Thing,  and  that  is,  why  you  place  the  PUnet  at 
Reft  in  its  Orbit  at  A,  lince  it  is  in  Reality  always  in 
Motion  ? 

Cleon.  The  Reafon  is,  becaufe  I  would  make  the 
Th  ng  eafier  for  you  to  apprehend  from  the  Diagram ; 
for  tlie  Phccmmenon  is  th^  fame  in  itfelf,  whetlier  you 
i'uppofe  the  Planet  to  be  at  Reft  or  in  Motion,  it  only 
makes  a  Difference  in  the  *Thne  and  Place^  when  and 
'•jjha'c  it  happens ;  as  you  will  be  convinced  of  another 
Time. 

Euphrof.  Very  good,  CUonkui ;  *till  then  wc  will  wave 
this  bubjed.  1  w^ant  to  have  a  Sight  of  this  Planet;  how 
far  is  he  this  Night  from  the  Point  A  of  his  Oppofition 
to  the  Sun  ? 

CIccn.  Not  a  great  Way ;  and  tlicrcfore  he  may  be  very 
opportunely  viewed  this  Evening,  to  that  End  I  have  pre-, 
pared  and  fixed  the  Telefcope  for  your  Sight. 

Euphrof.  The  Heavens  clear  up,  the  Stars  begin  to  ap- 
pear more  and  more  bright ;  pray,  which  is  Mars  among 
them  all  ? 

CIcon.  It  is  that  bright  Star  which  you  fee  high  in  the 
Heavens,  a  little  to  the  Eaft  of  the  Seven  Stars ;  he  appears 
of  a  rcdd'ijh  Hue^  and  ftcady  Countenance. 

EuphroJ.  I  fee  him ;  plcal'e  to  direft  the  Telefcope  to 
him. — 

Cleon,  I  will, It  is  done,  look  thro'  it. 

Euphrof  I  I'ce  him  very  plainly, — but  he  appears  very 

fmall, — much  fmaller  than  Fcnus—zmi  redder, with 

almoftaround  Face; but  I  can  iec  no  Spots  or  any 

Thing  on  him, he  is  juft  pafled  off  the  Glafs. 

CleoH^  You  rightly  obfcrvc  tliat  he  appears  veiy  fmall ; 
for  he  is  indeed  much  Icfs  thantlic  Earth  or  Vaiusy  being 
but  /j.vr  Thoufand  four  Hundred  and  forty -four  Miles  in 
D^jimeter.  It  is  therefore  near  Sixtij?irs  Ufs  thnn  the  Karth, 
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Eupbrqf.  Docs  this  Planet  turn  round  upon  its  own 
Axis? 

deon.  Some  Aftronomcrs  fay  they  have  obfervcd  di- 
vers Spots  on  his  Surface,  and  from  their  Motion  thereon 
have  fuppofed,  that  he  revolves  about  his  Axis. in  24 
Hours  and  40  Minutes  ;  and  if  fo,  his  Days  and  Nights 
are  much  of  tlie  fame  Length  with  ours.  But  our  Telc- 
fcope,  as  you  obfer\xd,  is  not  fufficient  to  difcover  thefe 
Spots. 

Eupbrof.  How  comes  Mars  to  have  fuch  a  ruddy  Com^ 
plexion  ? 

Cleon.  This  is  fomewhat  uncertain ;  but  in  all  Pro- 
bability, from  a  peculiar  Sort  of  Matter  of  which  this 
Pknet  confifts,  which  reflefts  the  red  makinr  Rays  of 
Light;  or  from  a  very  thick  Atmofphere  aoout  him» 
which  we  very  well  know  will  produce  the  fame  EfieA. 
But,  be  this  as  it  will  in  Philofophy,  'tis  certain  this  his 
fangutne  Complexion  entitiiled  him  to  the  Poft  he  bore 
among  the  ancient  Pagan  Deities. 

Eupbrof.  You  mean  his  being  reputed  the  GodofJVar 
and  Armiesy  Ifuppoie. 

Cleon,  Yes ;  and  they  reprefented  him  riding  on  an 
hig^  Chariot  drawn  by  two  furious  Horfes,  Fear  and 
^['err^ry  driven  by  his  Sifter  Belhna^  the  Goddefs  rf 
War  ;  he  was  covered  with  Armour^  and  held  a  Spear  in 
one  Hand,  and  brandifhed  a  Sword  in  the  other,  threat- 
ning  Ruin  and  Defolation  to  tlie  World.     Virgil  thus 

dclcribes  his  Career, 

Mars  iw  the  Middle  efthejhining  Shield 

h  grav'dj  andJJidei  along  the  liquid  Field, 

The  Diras  come  from  Heaven  with  quick  Defcent^ 

And  Difcord  dyd  in  Bloody  with  Garments  rent^ 

Divides  the  Prefs ;  her  Steps  Bellona  treads, 

Andjhakes  her  Iron  Rod  above  their  Heads,    i^neid.  8. 

Euphrof,  However  he  might  be  equipped  on  Earth  in 
Proxy,  I  fancy  he  is  alone  in  the  Heavens,  for  I  faw  no- 
thing but  himfelf  in  the  Telefcope. 

Cleon.  Very  true,    my  Euphrofyne^  he  has   there  no^ 
Attendants,   no   Satellites^    no    Heralds^  though   himfelf 
be  there  moft  glorious.     He  walks  his  Round  in  eternal 
Solitude,  and  is  the  only  Planet  above  Venus  l\\2X  traverfes 
the  Heavens  deftitntcof  Arms  and  Attendance. 

Y  4  Fnphrcjm 
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Eubhrof.  It  was  not,  then,  with  the  greateft  Propriety 
that  ne  was  ele£ted  God  of  War ;  but,  alas  !  he  little 
thought  of  the  Honours  he  bore,  and  how  terrible  be 
^as  to  Mortals  ii>  bis  Neighbour- Planet  the  Earth. 


flUon.  You  hit  the  Poct*s  Thought, 

In  larger  Circuit  rolls  the  Or^  of  Maks^ 
Guiklifs  of  Jem  Deiate  and  waftful  Wars^ 
Asfome  have  erring  taught ;  hejoumies  on^ 
ImpeiTd  and  cheriftfd  by  tV  atiraSiive  Sun  j 
Liie  usy  bis  Seafons  and  his  Day  hf  ewes 
To  tbs  vaji  Bounty  which  from  Phoebus^«c;|. 

Priz.  Vers.  Numb.  IV, 

i>        ■  ■ 

DIALOGUE     XIL 

Of  the  Planet    JUPITER. 

Cieonicus. 

I  Remember,  in  the  Planetarium,  the  next  Planet  above 
Mars  was  Jupiter ^  when  you  reprefcpted  the  Coffrm-* 
can  Syfem* 

Cieon.  Yes,  it  was  ;  the  great  and  wondrous  Orb  of' 
Jupiter  rolls  next  j  accordingly  Mr.  Baker  thus  defcribe^ 
it,— 

Tet  more  remote  from  Day^s  all-cheering  Source^ 
Large  J  up  ITER  performs  his  conjlant  Courfe  : 
Four  friendly  Moons ^  with  borrowed  Lu/jre^  rife^ 
Bejlow  their  Beams,  benign^  and  light  his  Skies. 

Univerfc. 

Euphrof  Pray,  Cleonicusy  let  me  fee  the  Plate  of  the 
Solar  Syjlem. 

Cleon.  Here  it  is. 

Eupbrof.  The  Orbit,  then,  of  Jupiter  I  fee ;  but  is 
it  really  fituated  fo  far  from  the  Sun  with  refpeft  to  the 
jEarth,  as  it  is  there  drawn  ? 

Clegn.  Yes,  my  Euphrofyne ;  Jupiter  is  a  little  above 
five  times  ferther  from  the  Sun  than  the  Earth  ;  that  is, 
he  is  Four  Hundred  and  twenty -four  Aftllions  of  Miles  from 
fhe  Sun  ;  and  fo  his  Light  ana  Heat^  are  about  32  times 
Icfe  than  ours. 

Euphrof 
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Euphrpf.  Well,  furc,  if  there  be  any  Inhabitants  in 
Juphery  they  are  doomed  to  a  very  cold  and  gloomy 
State  :  I  quite  fhuddcr  at  the  Thoaghts  of  it ! 

CUon.  1  hey  are  very  cc4d  and  dark  indeed,  when 
compared  with  ui ;  but  their  Natures  are  fuited  to  it, 
and  fo  can  fuffer  nothing  on  that  Account.  Our  Degree 
of  Li^t  »d  Heat  would  be  as  intolerable  to  them,  as 
theirs  of  Cold  and  Darknefs  would  be  to  i)s. 

Euphrof.  If  I  mifbke  not,  I  have  read  that  Jupiter  is 
the  largeu  of  ail  the  Planets. 

Clion.  He  is  fo ;  nay,  he  is  bigger  than  all  the  other 
Flanets  put  together;  being  no  lefs  than  Eigbty^ofw 
TbwfandQne  Hundred  and  Fifty-Jive  Miles  in  l^uuneter, 
which  renders  hini  above  a  Ifhoufand  Times  larger  than 
pur  Earth. 

Thus  Mr.  Brown. 
Then  Jove,  preSgious  Planet  9/ the  Sites  ! 
His  Orb  prejents^  ofnuge  amazing  Si%e^ 
In  Bulk  none  equals  his  enormous  Mafs ; 
The  whole  joint  Syjlem  his  Contents  fur pafs.        No.  IIL 

Euphrof.  Pray,  how  long  is  Jupiter  revolving  his  pro- 
di^ous  Orb  about  the  Sun  ? 

C/nji.  About  twelve  Years;  or  more  prccifely,  in 
Four  Thoufand  three  Hundred  and  Thirty  Days  and  an  Half 
Confequently  his  Summer  and  winter,  and  other  Seafons, 
are  almoft  twelve  times  as  long  as  ours. 

Euphrof.  And  what  Length  are  his  Days  and  Nights, 
Cleontcus  T 

CleoH.  Some  have  determined  a  Motion  about  his  own 
Axis,  in  the  Space  of  9  Hours  56  Minutes,  from  a  Spot 
they  have  obferved  to  pafs  over  the  Diik,  or  Face  of  Jw 
fiur  in  half  that  Time. 

Euphrof.  Then  the  Days  and  Nights  are  but  Five 
Hours  longy  I  find,  notiyithftanding  his  Years  are  fo  te- 
dious. 

CUon.  They  are  fo  very  fhort,  indeed  ;  and  the  Plane 
qfjupipers  Orbit  being  but  very  little  inclined  to  that 
of  the  Ecliptic,  there  is  but  very  little  Difference  between 
ithe  Length  of  Days  and  Nights  throughout  the  Year, 
Of  his  Days  and  Seafon^  thus  Mr.  Brown : 

fn 
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In  ample  Compafs  Tovc  conduRs  bts  Spberiy 
Jnd  kterjinijhet  bis  tedhus  Tear. 
Tetfwiftfy  on  his  Axle  turrCd^  regains 
The  frequent  Aid  cf  Day  to  warm  his  Plains. 

Priz.  Vcrf.  No.  IV, 

Enphrof.  I  obferve  from  the  Diagram,  that  he  as 
well  as  Mars^  has  his  Conjun^ion  withy  and  Oppofiticn  ia 
the  Sun ;  and  that  he  is  alfo  fome-what  nearer  to  the  Earth 
at  the  Oppofition,  tlianwhen  in  Conjunftion. 

Cleon.  Yes,  my  Euphrofyne,  you  rightly  obferve, 
tliat  he  has  all  the  JParticulars  which  were  related  ofMetrs ; 
he  is  fomctimes  conjoined  witli,  foraetimes  oppoled  to 
tlie  Sun;  fomctimes Z)/Vtf^  in  Motion,  fomctimes  Retro^ 
gradcy  and  at  other  times  Stationary  :  He  is  indeed  nearer 
the  Earth  at  one  Time  than  another  by  the  Difference 
of  the  Diameter  of  the  Earth's  Orbit;  but  that  is  fo  fai- 
confidcrable,  that  his  apparent  Magnitude  is  very  little 
varied  thereby.  And  it  is  almoft  all  one  if  JupitA  be 
viewed  from  the  Earth,  or  the  central  Sun  itfelf. 

Euphrcf,  But  when  he  is  neareft,  that  will  be  the  beft 
place  to  obferve  him  witli  a  Tekfcope. 

Cleon.  You  arc  very  right,   my  Eufhrojj'ne,  h^  is  thea 
apparently  one-third  Part  bigger,  and   Ihines  with  tlie  - 
greatcft  Luftre,  and  may  be  conveniently  viewed  at  all 
times  of  the  Night,  when  the  Weather  is  clear. 

Eupkrcf,  And  pray  hovv  is  he  fituated  in  his  Orbit 
this  Evening  ?  I  l.opc  in  fuch  a  Part  as  \v'ill  render  him 
vifihic. 

ClcGih  You  have  your  Wifhes  ;  if  you  now  Hep  out, 
vou  will  fee  him  almoft  culminating  ;  fhining  with  a 
large,  pale,  and  ftcady  Luftre. 

^uphrof.   V\\    immediately  go, 1   believe   I   fee 

him, is  it  not  that  very  large  pale  Star,  on  the  Left- 
hand  of  the  Seven  Stars,  and  nearly  South  ? 

C/ecv.  That  is  the  I  lanet ;  'tis  that  mighty  jfove^ 
whom  the  Hcatlien  adored  as  the  fupreme  Lord  of  all ; 
and  indeed  he  appears,  compared  with  the  other  Stars, 
to  fit  as  it  were  on  the  Throne  of  the  Heavens,  and 
to  prefide  \\ith  Majcfty  and  Glory  over  all  the  j(larry 
Regions. 
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Eupbrof,  I  long  to  fee  him  as  much  as  fomc  People  do 
to  fee  the  King.  I  hope  vour  Telefcopc  is  in  Order, 
jince  the  Air  is  fo  clear  and  mil  to  Night. 

Clcon.  There  could  not  be  a  finer  Evening  for  tlic 
Purpofe.  This  Afternoon  I  carefully  cleaned  the  Glaffes, 
and  fitted  the  T^lefcope  for  Ufe ;  let  us  diercfore  take  it 
and  go  out. 

Euphrof.  V\\  follow  you,  Cleonicus ;  pray  be  expeditious 

in  fixing  the  Glafs. 

Cleon.  Truft  me,   Euphrofynej  for  that ; the  Tube 

is  now  well  fixed,  and  you  may  view  in  his  Face  equal 
Orandeur  and  Serenity. 

Euphrof.  Grandeur,  indeed,  I  think! ^for  he  appears 

exceeding  large and  equally  fereoe,  as  you  faid— — I. 

cannot  but  admire  his  wondrous  Afpeft, he  appears- 

with  a  full  enlightened  Face 1  fee  none  of  thofe  Spots 

diat  you  fpoke  of  juft  now his  Face  feems  all  over- 

iprc4  with  a  foft,  a  fteady  and  uninterrupted  Glory. — But 
vrhat  are  thofe  Beit-like  Appearances,  which  I  fee  goacroft 
his  Body  in  one  or  two  Places  ? 

Cleon.  They  are  called  his  Belts^  indeed ;  but  what 
they  arc  is  not  poffible  to  determine,  nor  eafy  to  conjec- 
ture. Sir  Ifaac  Newton  fpeaks  of  theip  as  Cloudsy  but 
though  they  vary  their  Magnitude,  and  Diftances  among 
themfelves,  yet  while  they  have  the  fame  conftant  Ap- 
pearance of  Zones  or  Belts,  it  is  fomewhat  doubtful  if 
they  are  Clouds  formed  in  Jupiter  s  Atmofphere,  as 
Clouds  are  formed  in  ours,  in  which  we  obfervc  no  Con- 
flancy  of  Form,  Pofition,  or  any  Thing  elfe. 

Euphrof.  Well,  but  what  arc  thofe  fmall  Stars  I  fee  by. 
Jupiter — two  on  one  Side  and  two  on  tlie  other,  at  un- 
equal Diftances  ? 

Cleon.  They  are  the  Moons  or  -SateUities  which  give 
Light  to  Jitpiter  by  Night,  as  our  Moon  docs  to  us. 

Euphrof  Indeed !  Do  you  fuppofc  thofe  very  fmall 
Stars  to  be  Moons  as  lai^c  as  our  Moon. 

Clcon,  Yes,  my  Euphrofvie^  and  larger  by  far ;  our 
Moon  at  that  Ditlancc  would  not  be  vilible  thro'  the  beft 
of  Tclefcopes  in  ule  with  iis.  Of  tliefc  Moons  thus  Mr. 
Brown  : 

for 
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Forfigmd  Honour  made^  behold  /  afar 
Four  radiant  Mocns  furround  tV  imperial  Siar^ 
(Large  as  our  boaJledlVorld)  whofefdvir  Light 
Jiifrt/b  his  Regions  in  the  gloomy  Night ; 
Nor  thii  the  Fancy  of  deluded  EyeSy 
Marked  an  their  Periods  thro* Jublimer  Sites. 
Oft  does  th'  Aftronomer  his  Tube  difplay 
And  view  'em  in  Ediffe  with  pleas' d  Survey. 
To  this  the  Curious  thetr  Difovery  owe 
Of  Lights  fwif^  Alotiotij  and  its  Meafure  know* 
Euphrof.  Well,  I  do  notenvy  7///»///r  his  four  Moon 

I  believe  he  has  Need  enough  of  them But  he 

comes  it  to  pafs,  fincc  Mars  is  iituated  between  us  ar 
jfupiter^  and  we  having  one  Moon  and  Jupiter  four,  th 
Mars  has  none  at  all  ? 

Cleon.  The  Queftion  you  ftart  very  natundly  o6fer 
and  is  of  fome  Importance,  as  it  concerns  the  Analogy  ic 
Harmony  of  the  icveral  Parts  of  the  great  Machinery  < 
our  Syftem.  But  you  will  excufc  me  from  a  dired  Ai 
fwer  'till  we  come  more  immediately  to  confider  the  Na 
ture  of  Moons  ot  fecondary  Planet s^  in  another  Conver£ 
tion,  particularly  on  that  oubjeft.  '    . 

Euphrof  If  you  pleafe,   Cleonicus  ; but  one  Qui 

ftion  more 1{  Jupiter  be  fo  very  large  a  Planet,  pra; 

what  do  you  think  of  tlie  Inhabitants  there  ? 

CliOH.  'Tis  true,  one  can  affert  nothing  pofitivdy  \ 
them ;  but  if  we  reafon  from  tlic  Analc^  of  Thing 
they  as  much  exceed  us  in  Stature  as  Jupiter  %  Old 
exceeds  ours  in  Diameter;  and  are  therdbre  at  les 
fixty  Feet  high ;  nor  is  there  any  Thing  to  be  wonden 
at  in  this,  fincc  Things  are  great  and  fmall  only  by  Con 
parifon. 

Euphrof.  I  make  no  Doubt  but  this  Planet  made 
notable  Fig}^'^  among  the  Deities  of  tlie  heathen  Wof 
in  former  Times. 

Cleon.  I  need  fey  only  this,  tliat  he  was  adored  wit 
the  greateft  Veneration  under  tlie  Charafter  of  the  My 
iJi^  and  fupr erne  Deity, 

Euphrof  That  is,  I  fuppofe,  you  mean  the  Heathe 
worfhipped  the  God  and  Creator  of  all  Things,  who 
of  himlelf  iiivifible,  under  the  Shrine  of  this  glorio 
Planet  Jupiter. 

Clco 
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Ckon.  Yes^  they  did  (b;  and  made  divers  Statutes 
and  Images,  infomuch  that  almoft  every  Nation  had  a 
Jupiter  of  their  own,  in  Imagery.  He  was  honoured 
with  no  lefs  a  Title  than  that  of  The  Father  of  the  Gods 
and  Men,  , 

Euphrof.  How  came  they  originally  by  the  Notion  of 
Jupiter  %  being  the  fupreme  Deity  ? 

Cledn.  Undoubtedly  from  the  Hebrew  People :  For 
the  fupreme  God  among  them  being  called  Jehovah^  or 
Jovab  (as  a  late  learned  Bifhop  &ys  it  was  pronounced) 
the  Heidiens  from  thence,  by  an  eafy  Denvation,  had 
their  Termyw;//,  J<rue^  or  Jupiter ^  which  was  the  £unc 
Deity  under  different  Names  ;  according  to  the  Addrefs  of 
Mr.  p9pe*%  Prayer. 

'  Tmther  ofalU  in  ev'ry  Age^ 
In  ev^ry  Clime  ador*d ; 
By  Saint y  by  Savage^  and  by  Sage^ 
Jehovah,  Jove,  or  Lord. 

That  is  to  fey ;  the  Hebrews  called  liim  Jehovah ;  the 
Heathen,  Jove ;  but  the  better  informed  ChriJIians  call 
him  Lord  of  the  World. 

i,uphr9f.  Pray,  how  hid  they  fet  off  their  moft  high 
God  \n  me  Pantheon  ? 

CUom:  He  lat  on  a  Throne  of  Ivory  and  Goldy  under  a 
rich  Canopy,  with  a  Beard,  holding  Thunder-bolts  in  his 
Right-hand,  and  a  Sceptre  of  Cyprefs  in  his  Left,  with  an 
£agle  Ofi  die  Top,  and  was  invefted  with  an  imbroidered 
C/oat  and  golden  Shoes, 

EuthroJ.  I  fuppofe  he  was  not  a  more  fplendid  Star  in 
die  luarens,  than  a  facred  and  illuitrious  Theme  among 
the  Poets,  too. 

Ckon.  'Tis  very  true,  he  was  not,  as  you  will  find  by 
a  km  Citations  from  them ;  Virgil  afcribes  a  Scit  of 
VHquity  to  him  in  thefe  Words, 


From  the  great  Father  of  the  Gods  above 
Afy  Mufe  begins ;  for  all  is  full  of  Jove^ 


Eclog.  3.  - 
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And  in  another  Place  thus  : 

The  King  of  Gods  and  Merty  whofe  awful  Hand  *] 

Difperfes  Thunder  on  the  Sea  and  Land^ 

Dijfofing  all  with  abjolute  Command.  J 

And  again : 

Tbt  Aftghiy  Thunderer  with  mnjejlic  Awe 
TT)en  Jhook  his  Shield  and  dealt  his  Bolts  around^ 
Jtndjcatter*d  Tempejis  on  the  teeming  Ground. 

Homer  afcribes  almoft  all  the  Attributes  of  Deity  t< 
Jupiter  in  thefe  Vcrfes  : 

O  77?cUy  whofe  Thunder  ren  Is  the  clouded  Air^ 
Tf^ho  in  the  Heaven  of  Heavens  has  fix  d  thy  Tbrsne^ 
Supreme  of  Gods!  unbounded^  arid  alone/ 

And  In  another  Place, 

So  Jove  decrees^  rcfjlUfs  Lord  of  all ! 
At  whofe  Command  whole  E^ipires  rife  or  fall  i 
He  jhakes  the  feeble  Pomp  of  human  Truft^ 
jfttdTojuns  and  Armies  humbles  into  Duji. 


D  I  A  L  O  G  U  E     Xlir. 

Of  the    Planet     SAtURN. 

Cleonims, 

WE  L  L,  my  Euphrofvie,  the  Order  of  our  phyfi- 
caJ  Speculations  hath  brought  us  at  ]..ength  tc 
the  extreme  Parts  of  the  Solar  Syflcm,  I  mean  the  Orhh 
vf  Saturn,  which  is  the  Boundary  thereof,  if  we  exocj^l 
the  Cometary  Orbits. 

Euphrof  I    remember  you  told  me,  Saturn  was  th< 
fixth  primary  Planet,  and  the  highcft  ormoft  remote  fron 
the  Sun. 
Cleon.  Yes. 

Farthefl  and  laf}^  farce  warm'd  by  Phoebus'  Rofy 
Thro'  bis  wide  Urbit,  Saturn  wheels  away. 

Ho'j. 
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How  great  th  Changiy  c^uU  wi  bi  wafted  there  J        *. 
Howjliw  the  Seafms!  and  bwu  icng  the  Tear  /* 

Baker's  Univerfc. 

Euphrof.  I  perceive  from  the  Copermcan  Sv^em,  that 
the  Orbit  of  S:iturn  lies  very  far  from  the  Sun,  in  Com- 
parifon  of  the  reft,  and,  confetjuently,  that  His  Citrait  is 
very  large  indeed. 

uieott.  Yes,  die  Diftance  of  Saturn  from  the  Sun  is 

computed  to  be  no  lefs  than  Seven  Hundred  and  Seventy^ 

(even  Afillions  of  Afiies,  which  is  9I  times  &rthcr  than  rlic 

'Elartfi;  and  tlierefore  tht  Light  and  Heat  ^t  Saturn  will 

be  90  tiroes  lefs  tliaait  is  with  us. 

Euphrof.  Ninety  times  lefs  !  Why  fure  they  can  nei- 
ther fee  nor  feel  in  Saturn.  Well,  [  thought  Jipiter  was 
cold  enough  to  think  on ;  but  Saturn  would  freeze  ones 
very  Thoughts ! 

Cleon.  They  are  inconceivably  cold  and  dark  there,  to 
be  fure;  and  this  Speculation  is  the  curious  Theme  of 
the  foflowing  Verfcs, 

Fr^n  hence  kowlarge^  howjlrong  the  Sun* s  bright  Ball! 
But  feen  from  thence^  how  languid  arid  how  fmall! 
When  the  keen  Nortli  xvith  all  its  Fury  b/ozvsy 
Congeals  the  Floods^  andfornis  thejieecy  Snous, 
*Tis  Heat  intenfe  ta  what  can  there  be  known  : 
Warmer  our  Poles  than  is  its  burning  Zonf, 
TVho  there  inhabit  muji  have  other  Powers^ 
Juices^  and  l^einsj  and  Senfe^  and  Lift  than  ours. 
One  AIoTnent's  Coldj  like  theirs^  would  pierce  the  Bjnf^ 
Freeze  the  Heart's  Blood  and  turn  us  all  to  Stone, 

Univerfc. 

Euphrof.  Dear  Brotlicr,  forbear — you  make  nie  fhiver 
to  hear  Ac  coH  Strain  I  can  it  be  poflible  for  any  fenfible 
.^eings  to  endure  that  Inteniity  of  Cold,  and  Hvc  ? 

Ck9n,  Yes,  undoubtedly ;  vou  fee  very  fmall  and 
tender  Animals  endure  the  colclcft  Water  in  the  Winter 
Time  witliout  any  Concern.  Yea,  I  have  put  thofe 
little  Creatures  into  a  freezing  AFsxture  made  of  Nitre 
and  Snowp  which  is  inteniely  cold,  add  they  feemcd  not 

afFcacd 
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affefted  with  it.  Yea,  further ;  I  have  put  thcfc  very 
fmall  Animals  into  a  Tube  of  Water  and  jfroze  theit^ 
in  a  Cylinder  of  Ice  for  the  Space  of  Half  an  Hour,  and 
yet  it  has  not  killed  them.  You  fee  therefore  it  is  only 
a  Conftitution  fitted  to  the  Nature  of  the  Element  that 
is  neceflary  to  the  enduring  any  Dcctcc  of  Cold  or  Heat. 
As  the  (ame  ingenious  Autlior  obferves  in  the  imme 
Place: 

Strange  and  ama%ing  mujl  the  Difference  he 
*7tuixt  this  dull  Planet  and  bright  Mercury  ; 
Tet  Reafonfays^  nor  can  we  doubt  at  all^ 
Mi/lions  of  Beings  dwell  on  either  Ball, 
JVith  Conjlitutions  fitted  for  that  Spot, 
Where  Providence,  all- wife,  haspx^d  their  Lot. 

Euphrof  Well,  all  the  Works  and  Ways  of  Provi- 
dence are  wonderful;  furely  they  who  negleft  or  deipife 
Philofophy,  mull  be  fottifh  Creatures  indwd  !  they  httlc 
know  the  Plcafures  tliat  arife  from  its  various  and  noble 

Speculations  !  But  not  to  digrefs Pniy,  how  long  is 

the  Tear  in  Saturn  ? 

Clcon.  About  the  Lengtli  of  20 J  of  our  Years ;  or 
more  precifely,  it  confifts  of  Ten  Thoufand  Seven  Hundred 
fifty-nine  Days  and  fix  Hours  ;  for  in  that  Space  of  Time 
Saturn  revolves  once  about  the  Sun.  Of  the  Saturnian 
Year  a  Poet  tlius  fings, 

riew  Saturn  lafl ;  how  faint  his  di/lant  Gleam^ 
(Sublimeft  Planet  in  our  Solar  Scheme) 
Tho*  vajt  his  Globe,  fo  large  his  Orbit* s  Space, 
Our  Thirty  Years  butjhcw  his  annual  Race. 

Prize  Verf.  N^  HI. 

Euphrof  Since  his  Tear  and  Scafons  arc  fo  very  loi^g 
how  long  may  we  fuppofe  his  Days  and  Nights  to  be  ? 

Cleon.  It  is  not  yet  known  whether  he  turns  upon  his 
Axle  or  not,  and  therefore  nothing  certain  can  be  faid  of 
his  Day  or  Night.  But  it  is  c^rceable  to  the  Nature  of  a 
Planet  to  turn  on  its  Axis,  and  therefore  he  in  all  Proba* 
bilit)'  does  fo,  though  we  know  it  not. 
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Eupbrof.  I  am  a  little  impatient  to  have  a  Sight  of  this 
Pbnet ;  they  fay  there  is  a  Kind  of  Ring  which  encom- 
pailes  his  Body,  that  makes  tliis  Planet  a  delightfuFand 
wondrous  SpeiEkacle. 

CUoH.  There  is  fuch  a  Thing,  and  to  the  End  that  you 
may  have  a  clear  and  pcrfeft  Sight  of  this  fingular  and 
furprifing  Pb^enomenon^  I  have  provided  you  a  refle^ing 
Telehpe,  which  magnifies  to  a  very  great  Degree,  and  is 
cafiiy  ufcd  when  fixed  on  its  proper  Pedeftal. 

Eyipbrof.  I  thank  you,  dear  CUonicusj  for  the  Care  you 
take  to  pleafure  me  in  tliis  Refpe£l ;  it  is  a  curious  Inftru* 
ment  indeed,  and  I  doubt  not  but  its  Ufe  is  according.— 
Is  it  not  yet  dark  enough  to  fee  the  Planet  ? 

CkoK.  I  believe  it  is  nearly,  or  at  kaft  will  be  by  that 
Time  the  Tube  is  mounted. — I  will  look  out — I  fee  him 
plainly. 

E«pbr9f.  Ttzyy  (hew  him  to  me. 

Cleoii.  You  can't  mifs  feeing  him  ;  it  is  that  pale  bright 
Star  you  fee  towards  the  NorSi-Eaft,  and  is  the  biggeft 
Star  thzt  now  appears. 

Eupbrof  I  fee  the  Star  you  mean— and  long  to  view  him 
tiirough  the  Telefcopc ;  pray  fetch  it  out,  C/eonicus. 

Cleon.  I  will — here  it  is,  and  I'll  fix  it  for  your  View ; — 
it  is  done— look  tliro'  it,  my  Euphrofynif  without  touch* 
ingit. 

Eupbrof.  I  will— I  fee  both  the  Planet  and  its  Ring— 
a  moft  curious  Sidit,  indeed  ! — he  appears  with  a  round 
Face,  but  not  fo  big  nor  fo  bright  as  Jupiter. — I  fee  the 
Ring  perfedlv  encircle  his  Globe  and  extends  on  each 
Sidetoafenfiole  Diftance. — I  can  alfo  fee  the  dark  Space, 
on  each  Side,  between  the  Planet  and  its  Ring. — 1  alfo 
obferve  two  or  three  fmall  Stars,  which,  I  fuppofe,  arc 
his  Moons,  like  ihofe  I  faw  in  Jupiter. — But  he  is  moved 
quite  <^the  Glafs. 

Cleon.  I  queftion  not  but  you  are  pleafed  with  fo  tincom^ 
snona  Sig)it.  But  this  Inftrument  will  make  it  as  fiuniliar 
as  joxx  pioife.  You  will  obferve,  that  he  appears  Fullfaced^ 
as  ind;:ed  he  always  does,  on  Account  ot  his  prochgious 
Daftancefrom  the  Sun  in  Comparifon  of  us  \  an^  alfo  that 
he  appears  Ids  than  Jupiter j  for  fo  he,.indeed,  is  by  much. 

Eupbrof  fny^  what  is  the  Magnitude,  on  Bulk  of 
Saturn  f 

you  I.  G  Clnn 
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Cleon.  He  is  computed  to  be  Sixty-feven  Tljoufani 
Eight  Hundred  and  Seventy  Afiles  in  Diameter ;  and  there- 
fore he  is  in  Bulk  about  Six  Hundred  Times  bigger  than 
our  Earth ;  and  a  little  more  than  half  as  big  as  Jupiter. 

Kupbrof.  But  this  wonderful  Ring  of  his,  what  do  yott 
takeittobe? 

Cleon.  The  Learned  abound  witli  Conjefturcs  about 
it\  but  as  no  Man  can  poffibly  know  any  Thing  cer- 
tainly of  the  Matter,  I  think  it  better  to  fay  Nothing ; 
and  chufe  rather  to  give  you  a  poetical  Defcription  of  t& 
extraordinary  Phenomenon. 

Mufe  !  raife  thy  f^oice^  mjifterious  Truth  to  Jing^ 
How  o^er  the  copious  Orb  a  lucid  Rrng^ 
Opake  and  broody  is  feen  its  Arch  to  fpread 
Round  the  big  Globe  atjiated  Periods  led  \ 
Perhaps  (its  Ufe  unknown)  with  gathered  Heat 
To  aid  the  Regions  of  that  gelid  Seatj 
Tie  want  of  nearer  Phoebus  t'*/uppfyy 
And  warm  with  reflex  Beams  his  Summer  Sky  ; 
Ulfe  might  the  high  placed  Worlds  exposed  to  Frofi^ 
Lie  Wafle^  in  one  eternal  Winter  loft. 

PrizeVerf.  No.  IIL 

^uphrof.  Do  you  know  at  what  Diftance  this  Ring  is 
fituated  from  the  Body  of  Saturn  ^ 

Cleon  The  Meafures  of  Aftronomers  make  it  to  be  at 
the  Diftance  of  Twenty-one  Thoufand  Miles  from  Saturn^ 
and  alfo  that  its  Breadth  is  equal  thereto,  or,  as  fome  lay, 
its  Breadth  is  Twenty-nine  Thoufand  Miles^ 

Euphrof  Stupendous  Magnitude  !  what  can  be  Ac 
Meaning  of  it  ?  what  the  Ufe  ?  Say,  Cleonicus. 

Cleon.  I  can  fay  after  others,  that  it  may  poffibly  be 
appointed  to  give  Supplies  of  Light  and  Heat  to  tlie  Pla- 
net ;  but  this  Suppoiition,  however  plauiiblc,  I  do  not 
tliink  altogether  reafonable  ;  for  (i.)  The  InhabitanU 
have  Conftitutions  fuited  to  the  Temperature  of  tlie 
Globe  of  Saturn  undoubtedly,  and  therefore  can't  be  (aid 
to  want  more  Li^ht  and  Heat ;  our  Degree  oi  Light  might 
blind  thegi,  and  our  Heat  would  make  the  Marrow  boil 
out  of  their  Bones,  in  all  Likelihood.  (2.)  There  are, 
as  you  obfcrve,  fcveral  Moons  to  make  up  tlie  requifite 

Degree 
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I>cgrec  of  Light.  And  therefore  the  Ufe  of  that  won- 
<leroiJs  Ring  (though  very  great,  to  be  fare)  may  be  to  us 
entirely  unknown. 

Eupbrof.  Well,  I  would  not  be  over  inquifitive ;  'tis  a 
PJcafure  we  know  there's  fuch  a  Ring,  be  the  life  of  it 
what  it  will.  But,  pray,  how  nuny  Moons  hath  Sa- 
turn? 

Cleon.  Through  our  common  Telefcopes  we  di(cover 
but  tv)o  or  three^  though  with  the  beft  Sort  you  iliay  fee 
fivey  of  which  I  intend  to  give  you  a  farther  Account  at 
another  more  convenient  Time. 

Eupbrof.  I  have  no  Occafion  to  afk  concerning  his 
Oonjun^tonsy  Oppofitlons,  Retrogradations^  ^c.  which  I 
ice,  from  the  Plate,  muft  follow  from  his  being  a  fupc- 
rior  Planet,  or  having  his  Orbit  lying  without  that  of  the 
Earth,  as  in  Jupiter  and  Mars  you  explained  to  me ;  and 
Would  only  obferve,  that  whether  he  ne  in  Conjunflion 
or  Oppofition,  it  appears  to  me  that  his  apparent  Mag- 
nitude can  be  but  little  varied,  becaufe  of  the  much  fmaller 
Diameter  of  the  Earth's  Orbit. 

Ckon.  *Tis  well  obferved.  Sifter ;  for  there  is  but  little 
Difference  if  viewed  on  the  Oppofition,  when  he  is  neareft ; 
or  in  the  Conjundion,  when  he  is  fartheft  oiF. 

Eupbrof,  Did  not  the  great  Diftance  and  long  Period 
of  Satanis  Revolution  occafioii  hirti  to  be  taken  Notice 
of  among  the  Heathens  in  ancient  Times  ? 

Ckon.  As  to  his  great  Diftance,  they  were  far  from 
being  Aftronomers  good  enough  to  know  ahy  Thing  about 
that:  But  his  flow  Motioii,  and  the  great  Length  of 
his  Year,  occaiioned  them  to  make  him  the  Emblem  of 
Time. 

Eupbrof.  In  what  Manner  ? 

CUon.  They  reprefented  him  as  a  decrepid,  wrinkled 
old  Man,  with  a  long  Beard,  and  hoary  Head ;  round 
Ihoulder'd,  hoUow  JawM,  flat  Nofed,  hooked  Chin'd, 
black  Lips,  and  crooked  Hands.  In  his  Right  Hand 
was  a  rufty  Scythe^  and  in  his  Left  he  held  a  Serpent 
iiiing  bis  Tail ;  or,  as  (bme  fay,  a  Child,  which  he  is 
about  to  devour. 

Eupbrof.  Why  then  he  made  but  a  Sort  of  contemptible 
F^re  among  Men  in  Days  of  old,  I  find ;  he  was  in- 
dccd  a  very  fit  Symbol  of  Time,  which  gives  to  every 

Ga  Thing 
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Thing  a  horrid  Afpcft  ;  or  cut  down,  and  dcvotirs  it 

and  that  in  an  endlefs  Circulation  of  Ages. Pray,  i 

there  any  Thing  farther  remarkable  of  Saturn  f 

Clean.  There  are  abundance  of  Things  fabled  of  him 
as  you  may  meet  witli,  and  doubtlefs  have,  in  mani 
Books  ;  but  the  moft  notable  Thing  of  all  is  the  Timl 
in  which  he  lived,  called  the  Golden  Age. 

Ei^phrof,  I  have  read  a  Defcription  of  that  extraordi- 
nary Age  in  fome  Poet,  but  forgot  which. — I  fhould  b 
glad  to  hear  it  repeated. 

Cleon,  Virgil  gives  a  beautiful  Defcription  thereof  ir 
his  Eighth  BQok  of  the  jEneiJ;  and  Ovid  in  his  Firll 
Book  of  Metamorphofcs.  Which,  fince  it  is  agreeabk 
to  you,  I  fhall  rchcarfe  in  Mr.  Dry  den  %  Language. 


Tlje  Golden  Age  wasjirjfy  when  Man^  yet  new^ 

No  Rale  hut  uncorrt4pted  R<fafon  knew  ; 

jind  with  a  native  Bent  did  (Jocd  purfue* 

XJnforcd by  Punijhm-nt^  unnw^d by  Fear^ 

His  Words  were  fimpUy  an  I  his  Souljincere  : 

Needlefs  was  written  Law^  where  none  opprefs*di 

The  Law  of  Man  was  written  tn  his  Breaji, 

No  fuppliant  Crowds  before  th/  Jud^e  appeared  ; 

jNo  Court  ereSiedyet^  mr  Caufe  was  heard  ; 

But  all  was  fofyfor  Confcience  was  their  Guard. 

The  Mountain  Trees  in  di/iant  ProfpeSf  pleafe^ 

E'er  yet  the  Pine  defcended  to  the  Seas  ; 

E'er  Sails  were  [pre  ad  new  Oceans  to  explore^ 

And  happy  Mortals  unconcern  d  fur  ?norey 

Confin  d  their  Wijl)es  to  their  native  Shore, 

No  ff^alls  were  yet,  nor  Fence,  nor  Moat^  nor  Maundy 

Nor  Drum  was  hcard^  nor  Trumpet* s  angry  Sound^ 

Nor  Swords  were  forged:   But  void  of  Care  and  Crimi^ 

The  f  ft  Creation  Jlept  awav  the  Time  ; 

The  ti'eming  Earthy  yet  guilt lefs  of  the  Plough^ 

yfndunprcvok*d^  didfruitlefs  Stores  allow. 

Content  with  Food  which  Nature  freely  bred^ 

On  If^ildivgs  and  on  Strawberries  they  fed ; 

Cornels  and  Bramble-berries  gave  the  rejl  \ 

And  falling  Acorns  fur  nijh^d  out  a  Feafl, 

The  Flow'rsy  unfowfi^  in  Fields  and  Meadows  reign*dy 

And  JViJiern  TVinds  imnurtal  Spring  maintained. 

In 


1 
} 


AND  LADY'S  PHILOSOPHY.        85 

In  followng  Tears  the  bearded  Corn  enjued 
From  Earth  unajkd^  nor  was  the  Earth  renewed : 
From  Feins  of  ya Hies  Mill  and  Ne^far  broke ^ 
And  Honey  fweated  through  the  Pores  of  Oak, 


DIALOGUE    Xlt. 

On  tbeUfeofthe  GeocektricPi,an5ta8.ium. 
by  Means  of  an  Ephemeris. 

Cleonicusp 
^T^E  have  now  finifhed  our  Survey  of  the  Planetary 
VV  Sj[ftemy  and  I  am  well  affurcd,  my  Euphrofyne^ 
you  underitand  the  general  Phaenomena  thereof  very  well  j 
but  fomething  yet  remains  to  be  underflood  upon  tliis 
Heady  and  I  am  wiUing  to  hope  will  give  you  as  much 
Pfeafure  as  any  Part  of  our  paft  Speculations,  as  it  is  of  a 
pradical  Nature,  and  what  you  are  to  perform  with  youff 
own  Hands, 

Eutbrof  I  long  to  know  what  it  is,  Cleonuus^  as  every 
new  idea  gives  me  new  Delight. 

Cleofi.  What  I  mean  is,  what  I  fome  Time  ago  hinted 
to  you,  vi%.  That  it  is  not  enough  for  you  to  know  the 
ibeculative  Part  of  Aftronomy,  but  alfo  that  you  learn  to 
find  the  Places  and  relative  Afpefts  of  the  Tlanets,  from 
an  Ephemeris,  for  every  Day  of  the  Year. 

Euphrof  And  do  you  think  I  am  capable  of  doing  tliis, 
Cleonleus  f 

Cleon^  Yes,  what  Ihould  hinder  you,  when  you  arc  put 
into  a  proper  Method  for  it  ? 

Eutbrof  But  I  fuppofe  I  muft  firft  learn  the  Ufe  of 
that  Book  you  call  an  Ephemeris, 

Cleom  You  muil. Here  it  is. — ; — Look  at  it. 

Eupbrof  It  is  but  finall  indeed,  but  it  is  filled  with  fuch 
a  Number  of  Chara£ters,  Figui-es,  and  Columns,  that  at 
firft  View  I  know  not  what  to  make  of  it. 

Cleon^  That  is  every  One's  Cafe  ia  a  n^w  Attempt ; 
C  3  wliea 
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when  you  confider  each  Article  of  the  EphemerU  fcparately 
you  will  find  it  eafy  enough  to  underftand. 

Euphrof,  But  firft  tell  me  wjiy  this  little  Book  is  calle4 
an  Ephemerisf 

Cleon.  Becaufe  it  is  a  Diary  or  daily  Account  of  the 
Motions  or  Places  of  the  Planets,  as  they  appear  to  tKe 
Eye,  placed  both  in  the  Sun,  and  at  the  Earth,  through- 
out the  Year, 

Euphrof  But  why  do  you  fuppofe  the  Eye  to  view  the 
Blanets  from  tlie  Sun,  fincc  that  is  impoffible  ? 

Cleon.  Becaufe  on  that  Suppofition  you  can  obfervc  or 
affign  for  any  Time  the  true  Places  of  the  Planets  in  the 
Ecliptic  ;  and  this  true  Place  feen  from  the  Sun^  is  called 
the  Heliocentric  Place  of  the  Planets,  for  the  Name  of  the 
Sun, in  Greek  is  Helios  ;  but  if  the  Planets  are  viewed  from 
t^e  E^rUi  (called  in  Greekf  Ge)  then  their  Places  and 
Motions  are  called  GeQCfntric, 

Euphrof  I  vnderiland  you,  I  believe,  pretty  well;  I  fee 
on  the  Rirfit  Hand  P^gc,  for  eyery  Month,  a  fmall  Table 
with  tlic  Title  of  ^be  Heliocentric  Motions  \  as  there,  on 
the  Tbp,  for  the  Mpntji  Dficemhety  1 755. 


The  Hclioceniric  Motions.      "    | 

I 
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II 

\    yf 

V     ^ 

S     n 

e   D 

S      t 

5      ffl 

:g     26 
29     3S 
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4     2^ 

4  45 

5  8 

H     33 
79     27 

9       329      6 
14      8  7vy  0 
19    13 14    S4 

18    40 
16^51 

16 

21 

29     54 
00^  3 
00     12 

5     30 

i  u 

I  ©53*4     1822    4.8 

4       17  2<)       14}    0^42 

6    401  4® 30!  8     36 

I  ■='47 

19    41 

511138 

Cleon.  Very  well,  my  Euphrofyne.  You  obfervc  that 
Tabic  divided  in  7  Columns  ;  in  the  firft  is  placed  every 
5th  Day  of  the  Month  beginning  with  the  firft.  On  the 
Top  of  each  of  the  otlier  Columns,  the  Charafter  of  the 
Planet  and  of  the  Sign  in  which  it  is  on  the  firft  Day  of 
tl)e  MoiiHi ;  and  the  Figures  in  the  refpcftive  Columns 
fliew  the  Place  in  Degrees  and  Minutes  which  tlie  Planet 
is  in,  as  feen  from  the  Sun  precifely  at  12  o'clock  a^ 
Noony   on  the  feveral  Days   in  the  firft  Column;   for 

yon 
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you  nmft  know,  the  Azrsxrmtn  sjss^z  rs^zz  2aB=r  Dn^ 

£Mptr:f,  This  is  al!  'b  pain,  ta:  I  cci":  bi 
it  ;  and  thus  fbr  Infrarjcs-  ca  Denmif^  'Jz^ 
o'C-ock,  1  ohfcrrwl  xLz  /f/lKrcrar  Pact  cc 
is  in  29®  :  26  ci  CsfrUzrm  >*.  ,  cf  J^T^r^  1^  ir  -t"  : 
22'  of  Zi^rj  'a*  ;  o:  .i.«r.  -  /  2-i"  :  55  of  Gffftc:  r  ; 
of  the  Ecrth  ^  9'  •  3  ^^*  Genx  '  s ,  .  cc"  T/bij  5  ^ 
in  29** :  t  of  Sailttariui  \%  .  \  *^  -•'  3/r-.-i— -  .  ;  — 
]  8®  :  4c'  of  Cffnf ^  ».  ®  y ;  ^aii  &  fcr  anj  r^ir:  i>CT  ±e« 
fpcciiicd. 

C/f^.i.  ^'ciy  right,  mv  Eupbrtfnm^  I  fce  Cktt  vil  be 
no  Difficulty  ^boct  tfas  other  Tabje  cf  ths  Gaext^rk 
Alctisns^  where  the  Placs  ct  th?  Sia  ajjd  each  Faaa  is 
eiven  in  their  proper  ColTaxnss,  as  vaevcc  f:oo  dxLca^ 
tor  every  Dav  at  Noon. 

Eupkrcf,  But  bcfide?  thcfe.  tbcir  air  finrralodcr  Tsbks 
and  Columns  on  the  fairc  Pa^e ;  p.'av,  <srb2t  is  rseir  Usr 

C/«;i.  We  fliall  fee  that  tetafirf,  S^i^r.  Ae  Ee?j^ 
centric  and  Gncentric  Motion  wiJ  be  r'-icKr*:  at  tiJj 
Time  to  confider  -,  and  bccacfe  we  -Bra::!  ts  k-^nr  cca- 
jlantly  in  what  Part  of  the  Ecliptic  tte  P-ar* ets  are.  their 
Ceometrie  Piaca  arc  Ihewn  for  every  Day,  a»  ycz  fee  for 
the  Mondl  December  *. 


•  Tables  of  the  Htlicceetric  and  G^tce*trie  ifet:ra  or  Pisces 
for  December  1755,  are  here  added  from  Parkers  Efoe^eri:^  It'l 
the  Reader  (bould  not  have  :he  laid  Book  a:  Ha^d ;  a::d  &se 
Month  only  is  fufficient  for  an  Example  of  iic  Ufe, 


o  4 
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Euphrof.  Well,  let  us  not  Ipcnd  Time  about  Things  fi 
eafy ;  I  fee  thatfor  every  Day  of  the  Month,  the  Places  of  tb 
Sun  and  all  the  Planets  are  fliewn  in  the  Ecliptic,  as  thci 
appear  from  the  Earth  ;  put  pray,  what  depends  on  all  this' 

Clcon.  A  very  picafant  ^ftr'cnom'ical  Praxis  ;  by  whicl 
you  may  at  any  Time  be  abfe  to  entertain  yourfelf  in  a  mof 
rational  and  agreeable  Manner,  tliat  is  to  fay,  you  niaj 

ill 
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in  a  Minute  or  two,  rcprcfcnt  to  yourfelf  the  true  Ap- 
pearance of  the  planetary  Syftem,  juft  as  it  rcalJy  is,  la 
tiie  Heavens  for  any  Day  you  pleafe ;  by  affigoing  to  every 
Planet  its  proper  Phcc  in  its  Orbit. 

Eupbrof.  'I  his  will  be  doing  great  Things  indeed,  Cleo^ 
nlcus  ;  but  how  am  I  to  go  about  it  ?  I  long  to  know 

Cleon.  For  this  Purpoie,  my  Euphrofyne^  I  have  pre- 
pared for  you  what  I  Ihall  call  a  Geocentric  Plane- 
tarium, which  you  here  fee  on  this  large  Sheet  of  Paftc- 
board,  where  you  obierve  the  Orbits  of  all  the  Planets  arc 
drawn  at  the  proper  Diftances  from  the  centrical  Sun,  in 
the  feme  Proportion  as  in  the  Syftem  itfelf ;  and  in  the 
next  Place  you  fee  the  Planets  themfelves  all  moveable  in 
their  Orbits,  on  Paper  Labehy  about  the  Center  of  the  Sun; 
Next,  you  fee  the  Orbit  of  the  Earth  divided  into  its  12 
Signs  and  Degrees,  which  we  fhall  call  the  Solar  Ecliptic^ 
in  this,  the  7rue  or  Heliocentric  Places  of  the  Planets  are 
eftimated.  And,  in  the  laft  Place,  about  the  Earth  you  fee 
a  fmaller  Circle  of  the  Signs,  moveable  about  its  Center, 
in  which  the  I'lanets  viewed  from  the  Earth,  niuft  all  ap- 
pear, and  which  for  tliat  Keafon  I  fhall  call  the  Geocentric 
Ecliptic  *. 

*  I  have  added  this  Plate,  uith  its  Appendix,  that  fuch 
Gentlemen  and  Ladies  as  have  not  the  Opportunity  of  a  real 
planetarium^  may  in  a  great  Meafiirc  fnpply  the  Want  of  i( 
by  this  Geocentric  Planetarium^  efpecially  as  fomethingof  this 
Kind  has  been  always  wanting  to  give  Youth  a  Tafle  of  the 
Tleafure  oi praB  cal  Af.rcnomy. 

In  order  then  to  prepare  this  Inftruraent  forUfe,  you  pro- 
ceed in  the  following  eafy  Method. 

!•  Cut  the  eighth  Plate  out  of  the  Book,  and  pafte  it  on 
a  Sheet  oiCardPaJle-Board, 

2,  Then  with  a  Pair  of  drawingCompafles,  makethe  Orbit  of 
Mars  a  compleat  Circle  on  the  Pafte-Board.  Then  cut  out  the 
Whole,  of  a  circular  Form,  a  little  beyond  the  Orbit  of  Mars, 

3.  In  the  Appendix  to  this  Plate,  there  areengraved  theLa- 
bch  ofMercurvy  /Twirr,  the  Earthy  and  Man^  which  are  to  be 
cutout  clofc  to  the  black  Lines ;  thefe,  together  with  the  Face 
of  the  Sun,  are  to  be  placed  on  the  Center  of  the  Planetarium 
on  a  String,  hy  which  they  may  be  tied  clofe  down,  yet  freely 
moveable  about  theCenter,  fo  that  the  Center  of  the  Planet  on 
the  Label  may  be  always  in  the  Orbit.  Note,  the  Label  of  the 
Earth  muft  be  uppermoft,  and  the  Face  of  the  Suii  on  that. 

4.  Cut  out  the  Geocentric  Ecliptic^io  that  it  may  confift  oqly 

of 
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Euphrof.  So  far  I  underftand  you  ;  but  I  fear  left  what 
is  to  come  (hould  prove  a  much  greater  Trial  of  Skill. — 

CUen.  There  is  no  Grounds  of  Fear  to  you,  Sifter ;  if  yoa 
attend  to  the  following  Precepts,  every  Thing  will  be  cafy. 

Firji,  obferve  in  the  Ephemeris  the  Heliocentric^  Place 
of  each  Planet,  and  bring  the  Label  of  the  Planet  to  that 
Sign  and  Degree  in  the  Heliocentric  Ecliptic^  that  is,  fo 
that  the  Line  which  pafles  tlirough  the  Center  of  thp 
Planet  may  cut  that  Degree, 

Secondly^  Having  done  this  for  every  Planet,  fix  them 
down  to  ^eir  proper  Places  in  their  Orbits  by  ^.fmall  tin 
through  their  Centers. 

thirdly.  Bring  the  Earth  to  its  Heliocentric  Place,  and 
fix  the  Label  by  a  Pin  palTed  through  it  into  the  Board. 

fourthly^  The  Geocentric  Ecliptic  is  then  to  be  moved 
about  the  Earth,  and  placed  in  luch  a  Manner,  that  the  Line 
of  T  ^  paffing  through  the  Eartli's  L  enter,  may  be  parallel 
to  or  equally  diftant  from  the  fame  Line  of  V  ^  in  the 
Solar  Ecliptic,  which  you  may  eafily  do  by  the  Eye. 

Fifthlyy  This  Geocentric  Ecliptic  fo  re£tified,  is  to  be 
fixed  by  a  Pin  through  that  Part  of  it  which  lies  remote 
from  the  Sun. 

.  Sixthly,  Then  in  the  laft  Place,  ftrain  a  Thread  over  the 
Center  of  the  Earth  and  each  refpeftive  Planet,  and  that 
will  cut  the  Geocentric  Ecliptic  in  that  Point  where  the 
Planet  will  appear  to  an  Eye  at  the  Earth  And  thus  with 
a  little  Praftice,  you  will  be  able  immediately  to  exhibit 
the  Syftem  of  Planets,  both  as  it  is  in  it's  Self,  and  as  it 
appears  to  us  at  any  Time. 

of  the  Circle  of  the  Signs,  and  the  Diameter  between  the  black 
Lines;  andlet  the  Center  ofthisbeplaced  on  a  Thread  through 
the  Center  of  the  Earth  on  a  Label,  and  tied  down  on  it,  io 
that  it  may  freely  move  about  the  Earth's  Center.  Then  is 
it  fit  to  be  ufed,  as  in  the  Dialogue  above  is  directed. 

5.  To  fit  this  Inftniment  for  7»///^r.and  Saturn^  it  muft  be 
ftuck  on  to  the  Side  of  a  Room,  or  on  a  large  round  Table; 
you  muft  then  lay  a  Thread  over  the  Center  of  the  Sun,  and 
Jupiterh  Place  in  the  Ecliptic  about  the  Sun,  and  at  i2|  Inches 
from  the  Center,  ftick  a  Patch,  and  it  will  be  the  true  Place  of 
Jupiter,  For  Saturn  you  do  the  fame,  but  for  him  you  muft 
place  the  Patch  at  the  Diltanceof  23I  Inches.  And  indeed,  in 
this  Manner,  Patches  may  be  placed  en  the  Orbit  of  the  other 
Planets,  if  the  Trouble  of  the  Labels  be  thought  too  muc^. 
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Eupbrof,  I  make  no  Doubt  but  I  (hall  underftand  thefe 
Precepts  very  well,  when  I  join  with  them  the  Pradioe,  in 
i¥hich  you  will  aflifl  me  a  little  at  firft. 

Cleon.  That  I  (hall  do  in  the  next  Place ;  therefore,  to 
begin,  take  the  Ephemeris  and  look  in  the  Heliocentric 
Table  for  the  Places  of  the  Planets  for  the  26th  Day  of 
December  next,  and  let  me  hear  you  fay  what  they  are  for 
each  Planet. 

Euphrof.  I  will let  me  fee,  the  Planet  Mercury  5  is 

in  5^  58'  of  Scorpio^  (Hi)  and  therefore,  I  fuppofe,  I 
muft  take  this  Label  of  Mercury  and  bring  the  Edge  of  it 
to  that  Point  of  the  Solar  Ecliptic. — Well,  here  I  fix  it 
with  a  Pin,  and  what  next,  Cleonlcus  f 

CliQH.  You  muft  now  proceed  to  do  the  lame  with  all 
die  Reft  ;  pray  where  do  you  find  the  Planet  Venui  ?  f 

Eupbrof.  I  find  her  Place  to  be  in  8®  :  36'  of  jiquarius 
fsr,  to  which  I  bring  her  Ladyftiip  and  pin  her  faft  down. 
The  next  1  muft  look  for  is  the  Earth — I  fee  it— we  are 
tfiat  Day  in  4^  :  30'  of  Cancer  ®  ;  thither  I  bring  the 
Earth's  Label,  and  fix  it  down  with  a  Pin— fo  fiir  I  pre* 
iume  I  am  right,  Cleonlcus  ? 

CUon.  You  proceed  very  well ;  do  the  Cime  by  all  the 
Reft,  and  you  will  ere£t  a  much  better  Scheme  of  the 
Heavens  than  any  Aftrologer  could  ever  yet  pretend  to. 

Euphrof.  The  Place  of  mars  ^  I  feeis  in  6® :  40'  oi  Cancer 
®  I— Jupiter  U  is  in  6** :  16'  of  Libra  oh ;  and  Saturn  1?  is 
in  o^ :  11^  of  Aquarius  ^-  — To  tliefc  Places  1  have  brought* 
and  pinned  down  their  Labels  —And  now,  what  remains? 

Cleon.  Only  to  reftify  the  Geocentric  Ecliptic. 

Euphrof.  I  know  what  you  mean,— —it  is  to  place  the 
Ecliptic  about  the  Earth  in  a  parallel  Situation  to  that 
about  the  Sun — fee,  there  it  is  done. 

Cleon.  With  great  Pleafure  I  fee  how  readily  you  do  it ; 
you  have  now  nothing  more  to  do,  but  to  lay  a  Thread 
from  the  Center  of  the  Earth  over  the  Centers  of  the  feveral 
Planets:  and  you  will  then  obferve  the  Places  in  which 
fhej  feverally  appear  in  the  Geocentric  Ecliptic  are  the  lame 
very  nearly  as  thofc  you  fee  in  the  other  1  able  for  tlic 
Geocentric  Motion, 

Euphrof.  Indeed !  that  will  give  me  great  Pleafure— I'll 
try— 1  lay  the  Thread  from  the  Earth  over  Mercury y  and 
feid  it  cuts  the  Geocentric  Ecliptic  in  the  17**  of  t  Sagitta- 
*•  rius. 
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rius Now  let  me  fee  the  Tabic,— i'J/rrrvry's  Place  ij 

there  19°  :  Q'  of  the  fame  Sign. 1  lliink  I  am  very  neai 

the  Matter  Cfeonicu^  ? 

Cleon.  As  near  as  you  can  dcfirc  or  expcft  to  be  ;  for  ir 
Jnftrumcnial  Agronomy,  we  niuft  not  ftand  for  a  few  Mi- 
nutes. Well,  and  where  do  you  iind  Fenus^my  Eupbrofyttei 

EttphroJ.  I  will  tell  you  prerently—  I  lay  the  Thread  tighl 
over  ho.'Ns,  and  it  cuts  the  CJcocentric  Lcliptic  in  il>°|  ol 
yS  Capriconi  —  'Novf  to  the  Table-  Her  Place  is  there  18®: 
56' — How !  that  is  almoft  19°-  fure  I  am  a  little  out  here— 

C/can.  Not  at  all,  Sifter;  for  u;  Icfs  the  Degrees  were 
ycTV  large,  it  is  no  Wonder  if  you  miflake  i  or  i  a  De- 
gree now  and  then;  it  is  enough,  if  by  Inftruirents  wc 
come  but  nigh  the  Mark. 

Luphrcf.  Well,  next  for  Mars--  the  String  laid  over  that 
Planet  cuts  the  Ecliptic  in  lo"".  of  ® — in  the  Tabic  I  fee 
it  is  10*:  8'  pretty  near. — I  next  extend  the  String  to 
Jupiter  s  Center,  and  it  cuts— let  me  fee— 15*  J  of  s^  ;  -  in 
the  Table,  that  Planet  feen  from  the  Earth,  is  in  16®  :  25' 
of  ^ — I  am  near  the  Truth  here  alfo. — In  thelafl  Place, 
let  nie  try  for  yonder  Planet  Saturn— \  lay  the  Thread  over 
his  Center,  and  it  cuts  the  Lcliptic  in  28°  of  \S ;— in  the 
Table  it  is  27®  :  57',  within  3' of  the  Truth. 

Cleon.  By  this  Praxis^  you  fee,  my  hupkrofyne^  how 
nearly  the  Inftrument  and  the  Table  agice,  and  how  eafy 
it  is  in  this  Manner  to  reprefent  the  Situations  and  Aft>c£ls 
of  the  Planets  for  any  other  Time,  '1  lie  Revcrfe  or  this 
Proccfs  is  alfo  very  eafy,  t/z.  to  find  the  Helioccnti ic  or 
true  Places  of  the  Icvcial  Planets  in  their  rcfpefli\c  Orbits, 
by  laying;  a  1  bread  from  tlie  Eaith\s  Center  to  their  ap- 
parent or  Geocentric  Places ;  for  tlie  1  bread  fo  extended 
will  always  cut  the  Orbit  of  tlie  i  ianet  in  tlie  Place  where 
it  really  is  at  that  'lime. 

Eitphrof-  It  is  much  eafier  than  T  thought  it  was,  and 
will  often  be  the  Subjeft  of  my  kifure  Hours  Amufe- 
rpent.—  Put  as  you  mentioned  the  AfpetU  of  the  Planets, 
1  fl.ould  be  glad  to  know  what  is  nieant  by  the  Lunar 
Afpc^s,  and  Afpefls  at  the  Earth,  in  a  Tabic  for  every 
Day  under  the  Heliocentric  Motions. 

Clecn.  'I'hofe  Tables  of  Alpedts  are  of  no  great  Import* 
ance ;  they  only  (hew  us  how  the  Planets  are  pofited  with 
Refpeft  to  tliQ  Moori  in  one  '1  able,  and  with  Relpcft  to 

each 
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•  each  other,  as  fcen  from  the  Ear th ,  i  n  the  other-  A  nd  they 
ufc  the  Symbol  A  for  the  Trine  Af^e^l^  that  is,  when  the 
Planets  arc  a  third  Part  of  the  Ecliptic  diftant  from  one 
another,  ^olt.  \  Signs ;  if  they  arc  but  3  Signs  apart,  that 

-  Afpc£l  is  called  ^ariiU^  denoted  by  Q  ;  if  but  2  ^i^ns  from 
cachother^it  is  called  a  S:xtiIftZnd  is  (hewn  by  this  Mark#; 
if  they  are  in  CcnjunffloM,  it  is  ihewn  by  6  ,  and  if  in  Op- 
pofition  by  8  -  And  the  Number  placed  by  the  Synoboi^ 
Ihews  the  Hour  after  Noon,  when  that  Afpc£t  happens. 

Eupbrif  I  believe  I  irnderiland  all  diat  you  havcfaid,CJ5r- 
mnicusi  but  let  mc  try  if  I  can  make  irout  by  Experimeau 
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I  obferve  againft  the  26th  of  December  f  to  ufe  the  fame 
Example  as  before)  in  the  Column  under  y//^//irr  U  there 
is  placed  d  18,  which  I  apprehend  denotes  the  Planet  is 
in  Conjunnion  with  the  Moon  at  1 8  Hours  after  Noon  —  — 
But  now,  as  there  are  but  12  Hours  from  Noon  to  Mid-' 
night,  pray,  what  am  I  to  underftand  by  the  18th  Hoar, 
Cleonicus  f 

Cleon*  Why  you  arc  to  reckon  18  Hours  from  Noon 
of  the  26th  ;  12  of  which  will  bring  you  to  Midnight, 
and  the  other  6  will  make  6  o'Clock  in  the  Morning  of 
the  following  Day ;  fo  that  the  Conjunfliion  happens  on 
the  27th  of  December  at  6  in  th&  Morning. 

Euphrof.  Poh,  that  I  could  not  think  on  foeafy  a  Thing 
as  that — well,  what  is  the  next  Lunar  AjpeH  that  I  fed 
againft  the  fame  Day — it  is  a  7,  in  the  Column  of  ^ ,  by 
which  I  fee  Mars  will  be  in  its  ^lartile  AJpeff  with  thtf 
Moon  or  4  Signs  from  her,  at  7  o  Clock  that  Night—— 
Again  :  I  fee  in  the  Column  of  >i  ,  the  Afpcft  #  19,  Shew- 
ing Mercury  to  be  in  textile  with  the  Moon,  at — let  mci 
think— 19  is  equal  to  12  and  7— Oh,  at  7  o'Clock  the 
next  Day. 

Clem.  Very  right ;  one  Example  more  of  the  jf/peffs 
ct  the  Earth  will  make  you  a  perfcft  Miftrefs  of  tliis  Part 
of  the  Science  of  the  Stars. 

Euphrof  That  gives  me  no  Trouble  ;  for  againft  tlic 
a  5th  Day,  I  fee  the  Charaftcrs  #  2;  $  ,  which  Ihew  that 
Jupiter  U  and  Mercury  ^  fecn  from  the  Earth,  have  a 
Sextile  Afpe£l#,  or  are  two  Signs  diftant  from  each  other. 

Cleon.  Very  well  ;  and  tliis  vou  fee  confirmed  by  the 
Geocentric  P/anetariumt  and  alfo  by  the  Table  of  Geo- 
centric Motions,  for  the  Place  of  2;  is  there  26** : 
18;  of  Libra  iH^y  and  the  Place  of  Mercury  is  15^  :  41'  of 
f  Sagittarius,  which  is  near  2  Signs  or  60  Degrees  from 
the  other.  And  as  you  are  now  ready  in  the  Ufe  of  the 
Ephemerisy  and  can  find  the  Places  and  Afpefts  of  the 
Planets  for  any  given  Day,  as  they  are  feen,  both  from 
the  Sun  and  Earth,  we  may  proceed  to  the  Ufe  of  the 
Stellated  Planctariumy  which  is  fomewhat  different  from 
what  you  have  yet  feen,  and  this  fliall  be  the  Subjeft  of 
the  next  Convcrfation. 
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DIALOGUE     XV. 

On  ibeUfe  of  the  Stzll  AT  ^D  Planetarium.' 

Etiphrofyne. 
O  I  N  C  E  T  laft  faw  tlie  Planetarium,   I  obfcrvc  yon 
O  have  made  an  Addition  to  it ;  pray,  what  means  that 
Hoop  about  it,  witlj  fo  many  fraall  Stars  ? 

Cleon.  That  is  to  anfwer  the  Purpofc  I  have  often 
mentioned  to  you,  of  (hewing  more  plainly  and  direftly 
the  Manner  in  which  the  Planets  muu  neccflarily  appear 
to  us  to  ff>fonvards  and  backwards,  and  at  Times  be 
Stationary,  among  the  Stars  in  tliat  Part  of  tlie  Heavens 
through  which  they  pafs  ;  which  Stars  are  thofe  engraved 
on  the  Hoop,  and  th\^  Jiellated  Zone  will  therefore  fitly 
rcprcfcnt  the  artificial  Zodiac  of  the  Planets, 

Eupbrof,  You  have  indeed  often  promifed  me  thePIea- 
fiire  of  thofe  Appearances  in  this  Way,  which  I  prefume 
will  be  more  natural  than  thofe  in  which  I  have  already 
▼lewed  them.  But  I  obferve,  you  have  only  the  three 
Phnets  next  the  Sun,  in  the  Planetarium  now. 

Cleon.  They  will  be  fufficient  for  the  prefent ;  and  you 
will  take  Notice  that  the  fVtre  which  pafles  from  the 
Earth  through  the  Planet  Mercury  to  Xhtjiarry  Zodiac^ 
docs  reprefcnt  a  Ray  of  Li  ht,  by  which  the  Planet  is  feen 
by  the  Eye ;  and  as  the  Planet  moves  on  the  Inftrumcnt, 
it  will  point  out  the  apparent  Place  of  the  Planet  among 
die  Stars,  juft  as  a  Ray  of  Light  (hews  the  apparent  Place 
of  the  real  Planet  in  the  Heavens. 

Eupbrof  I  fee  the  Congruity  of  fuch  a  Reprefentation  ; 
and  ifarther  obferve,  you  have  placed  theie  three  Planets 
at  their  proper  or  proportional  Diftances  from  the  Center 
of  the  Sun. 

•  CUon.  I  have  placed  them  at  their  true  Diftances,  that 
you  may  fee  the  1  imcs  employed  in  ihtudireH  andretro- 
grade  Motions,  and  their  ^ationary  J/pe^s  are  the  very 
&me  in  the  Planetarium  as  in  the  Heavens,  or  in  the 
Jipbemeris,  where  the  faid  Motions  are  all  minuted  down 
very  punftually. 

Eupbrof.  1  Ihall  be  plcafcd  witli  repeating  this  afiro- 
ncmical  Praxis  in  z  different  Wav  from  that  of  the  Gc9c>n- 

trie 
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trie  Planetarium^  though  that  delighted  me  much ;  cfpc- 
daily  as  I  apprehend  this  will  be  more  natural,  and  perfefl : 
But  as  the  Ephemeris  will  be  ncceflary,  I  will  go  and  fetch 
it Here  it  is,  CIconicus,  how  are  we  to  proceed  witfi  it! 

C/eo?t.  I  will  tell  you give  me  the  Book Let  w 

now  propofe  to  find  when  the  Planet  Mercury  next  begins 
to  appear  ^/Va7  in  Motion,  when  ftationaryy  and  when 
retrograde  ;  and  how  long  a  Time  each  of  thefc  fbew 
ntena  will  take  up. 

Euphrof.  This  will  be  very  entertaining ;  but,  pray, 
will  it  not  be  required  to  find  the  true  Places  of  the  Earth 
and  the  Planet  for  this  Purpofe  ? 

CleoH,  It  will,  and  that  you  can  eafily  do  for  any  given 
Time ;  now  the  Tima  when  every  Planet  begins  to  appear 
direft  in  Motion,  is  marked  with  the  Letter  D,  and  when 
retrograde^  with  the  Letter  R  ;  and  tliereforc  may  be 
eafily  obfcrved  at  any  Time,  and  (hewed  by  the  Stdlutti 
Flanctarium. 

Euphrof,  Well,  I  long  to  try  the  little  Skill  I  have  in 
a  Solution  of  this  Problem.  The  Planet  Mercurj  I  fo 
you  propofe  for  the  Subjeft,  but  "^VxAx  Ephemtrh  mufti 
ufe  for  this  Purpofe,  this  for  the  old  Year  1755,  ^  "^^ 
we  have  one  for  the  prefent  new  Year  1756  ? 
.  Cleon,  It  will  be  beft  to  make  ufe  of  both,  becaufe  the 
Planet  Mercury  begins  to  be  dlrc^  in  Motion  the  4A 
Day  oi  December  1755,  as  tlicrc  you  fee  in  the  Table,  W 
the  Column  for  Mercury » 

Euphrof  I  do 1  fee  the  Letter  D  placed  there,  tt 

denote  it It  is  then  in  tlie  23°  44'  of  Scorpio  HI,  C^ 

from  the  Earth. 

C/ccn.  Very  good,  my  Eupkrofyne.  Now  let  us  plaflpthc 
Earth  upon  its  proper  Stem  or  Arm,  and  juft  over  the  24di 
Day  of  December^  ^755  i  and  you  obfcrve  a  fine  loO| 
moveable  Wire  in  the  middle  Part  of  its  Surface.——— 

Euphrof.  I  do. But  what  Purpofe  is  that  Wins 

to  anfwcr  ? 

Cleon.  It  will  pafs  through  ilic  Body  of  the  Planet 
Mercury y  when  placed  on  its  Arm,  and  its  End  will  con- 
ftantly  pafs  by  and  among  the  fixed  Stars  on  the  Hoop  01 
Zodiac ;  and  to  it  will  reprcfent  the  Ray  of  Lights  by  which 
the  Planet  is  feen  by  us,  and  by  which  its  apparent  Mo* 
X  tions  will  be  determined  and  Ihcwn  among  the  Stars  iathi 
Heavens  juft  as  tliey  a -Mxrar  to  us. 
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Planets  ftill  keep  moving  forward  ;  —  but  Afercurf% 
Rcprefcntativc  amona:  the  Stars  begins  to  flacken  its  Mo- 
tion —do  you  not  fii)lcrvc  a  fcnfible  Difference  between; . 
it  and  the  Planet  itfclf,  my  Euphrojyne  t 

Euphrof,  Yes,    indeed,    1    do  :  and  it  is   very    prettf 

and  pleafant  to  behold  it. Let  rac  look,  what  Day' 

the  Earth   is   upon — 'I'hc  i\\h  oi  Ftbnuiry — very   well; 

now  let  mc  fee  tlic  new  Year's  Epbcmcrls How  much  . 

do  I  find  it  there  move  fiom  the  nth  to  tlie  12th?— 
about  2 1  Degrees,  and  that  is  not  half  fo  fell  as  its- 
true  Motion jt  now  moves  flower, — now  very  flow. 

indeed— not  one  Dep;i-ec  in  a  Day, — it  is  now  the    23d  ■ 

of  February  \ It   fcavccly  now  moves   at  all— — • 

there  it  is  quite  at  Rcll the  Larth  is  iiow  upoii 

Mr,ych  the  ill ; Well,  and  in  the  Epkcmerisy    March 

the  2d   flicws    it  begins  to   be  retrograde  by  the   Mark 

K All   this   is   wonderfully  natural,  iiil\ru^-ive» 

and  entertaining,  beyond  any  Thing  oi  this  Sort  tbat.I 
have  feen  before.  :  • 

Cleon.  It  is  not  ftrangc  the  Phaenomenon  this  War.; 
Ibewn  fliould  pleafc  you  fo  much;  becaufe  it  is  fo  natuni^ 
as  to  be  the  very  Thing  itfelf.     You'll  fee  by  the  Epbi:^ 
meris  that  the  Plaiiet  is  really  not    Stationary  at   all,  -but 
only  in  Appearance  ;  and  that  as  foon  as  the  B^ad  ceafefr' 
to  move  forwards,  ir  begins  to  move  backwards. 

Euphrof,  I  do  ;  for  \  obferve  that  from  February  29 
to  A'larch  the  ift,  it  moved  two  Minutes  of  a  Degree- 
for\vards,  but  from  the  jft  to  the  2d  oi  March^  it  movecl' 
6  Minutes  back  aj;ain. — Whence  I  learn  that  the  Planets - 
are  (as  you  ia,y)  JimioKary  only  in  Appearance,  and  that" 
arifing  from  the  Motion  being  infenfibly  flow  a  few  Days 
only. — ; —  But  behold,  it  is  now  going   backwards .  ■    ■  ■ 

Good  Heavens,  how  fail  it  moves! 'twill  not  bo 

long  ere  it  gets  quite  back  again. How  very  fwift 

"    the  Motion,  and  fliort  the  Time  of  its  Retrc?gradation— 

Why,  before  the  Month  is  out,  it  flops  a';ain ■ it 

"moves  no  longer. 'J'he  Earth  is  now  at  Marchy  the 

a^th  —The  Letter  D  is  there  too,  in  tlic  Ephemeris-^^^^ 
How    exaft   is  the  Agreement  i^ct^vcen   the  Booky   the 

P!(7Kit:tr::im^   and    the    ^V/'^v!  itfelt  ? The   fame 

'I'hi'ic^i   appear  in  nil,  tlnd  force   tliemfclvcs   upon   the 

Under- 
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L^'aderftanding,  at  the  fame  Time  they  fill  the  Mind  with 
the  moft.fublimc  and  rational  Pleafures. 

Cleon.  The  retrograde  Motion  in  Mercury  is  but  of 
fhort  duration  indeed,  as  in  the  prefent  Cafe  no  more 
than  23  Days  ;  whereas  he  continues  direff  in  Motion 
about  90  Days,  which  is  more  than  three  Times  as  long. 
And  in  the  fame  Manner  we  might  Ihew  the  direft  and 
retrograde  Motions  of  Venus,  or  any  other  of  the  Planets  ; 
for  the  fuperior  Planets,  Mars^  Jupiter  and  Saturn^  may 
be  placed  on  this  Stellated  Planetarium  in  their  true  Pro* 
|>ortion  of  Diftanccs,  and  tlien  the  Times  of  their  ap- 
pearing direft  and  retrograde  among  the  Stars  on  the 
Infimment,  will  be  the  fame  to  a  Day  as  wc  obferve  tlicni 
in  the  Heavens.  But  we  muft  -it  prefent  dcfift  from  a 
farther  Speculation  of  the  Planet s^  and  leave  w^at  remains 
till  you  are  a  little  more  prepared  for  agronomical  Calcula^ 
tionsy  and  the  Ufe  of  Tables  for  that  Purpofe. 


DIALOGUE    XVL 
Of  the    COMETS. 

Euphrofyne. 

YO  U  have,  dear  Clconicus^  obliged  me  with  a  long 
and  particular  Account  of  tlje  fix  primary  Planets, 
as  they  are  called,  which  conftitute  the  moft  confidcrable 
Part  of  the  Solar  Syftem.  But  what  fucceeds  to  thefe  ? 
When  we  are  arrived  to  the  out-raoft  Bounds  of  the 
Sjrftem,  where  go  we  then  ? 

Cleon.  Where  go  we !  much  farther,  my  Euphrofyne^ 
than  we  have  yet  been. 

Euphrof.  What,  to  tlie  Stars,  I  fuopofe. 

Cleon.  No,  no  ;  now  you  over-lnoot  the  Mark ;  wc 
muft  take  a  much  longer  Time  to  travel  thither. 

Euphrof.  It  can't  be  the  Moon,  for  we  left  her  far 
behind,  hovering  about  the  Earth.  But  hold — I  re- 
coUeft— 'tis  the  Comets  we  next  furvev ;  did  you  not 
intimate  thus,  Cleonicus  ?  when  wc  laft  converfed  to- 
gether, 

Cleon.  Yes,  I  did  ;  the  Comets  next  prefent  themfelve? 
as  the  Subjeft  of  our  Speculation. 

Euphrof.  Pray,  what  is  a  Comet  ? 

:  Hz  dcon. 
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CUon.  A  Comtnct  is  what  the  common  People  cdl  a 
Blazing  StaKy  bccaufe  it  appears  like  a  large  Sar  w^ih  ir 
long  1  ail,  biazin^  as  it  were,  or  dreaming  from  ib    V^l 
is  a  very  exti-aordinary  and  amazing  Sight.  t  -irt| 

Thus  rirgil:  ■  ■jjl 

The  threatening  Ccmets^  tvhen  by  Night  they  riJSn^  '*  -    'V-,i 
Shoot /anguine  Streams  andfaddenall  the  SkieSm  *  '^• 

Euphrof,  Did  you  ever  fee  a  Comet,  Cieonicurf       '  *  -■  ^% 

Clcon,  Yes ;  but  tliey  very  rarely  appear ;  and  llta^  ^ 
they  are  many  in  Numoer,  yet  their  long  Periods  j/tmiari. 
their  Return  but  icldom,  and  tlierefore  a  Comet  cau^i  be'l 
often  feen.  \  % 

Euphrof.  You  (ay  tlic  Comets  are  many  in  Nnmiser^  t 
pray,  can  you  tell  how  many  ? 

Cleon.  Isfo  ;  all  thofe  which  have  been  duly  ob&rved^'-  7 
and  fallen  under  the  Notice  of  Aftronomers,  are  bctwrgea  •: 
40  and  50 ;  tho'  'tis  poilible,  if  not  probabki  Aere  ne^ 
belonging  to  this  Syftcm,  many  more. 

Emphraf.  But  I  want  to  know  what  a  Comet  h^  ot 
what  it  is  that  makes  die  Appearance  of  a  Star  and  iti 
blazing  Tail  ? 

Cleon.  They  arc  fuppofcd  to  confift  of  a  very  iUid^ 
compaft  and  durable  Subftance,  capable  of  the  greateft: 
Degree  of  Heat  and  Cold  without  Diflblution ;  and  ofi 
an  Opake  Nature,  Ihiningonly  by  Reflcftion  of  the  Sun 
Beams,  like  other  Planets. 

Euphrof.  By  that  you  intimate  the  Comets  to-  be  # 
Kind  of  Planets. 

Cleon.  They  are  moft  certainly  fo ;  for  they  move  in; 
dated  Periods  of  Time  about  the  Sun  ;  of  wl>ich  Periods^ 
fomc  are  longer,  fomc  fliorter,  as  in  the  other  Planets. 

Euphrof.  Arc  the  Times  of  the  Periods  of  tlide* 
Comctary  Planets  known  by  Aftronomcrs,  like  thofe  of 
tlic  other  ? 

Cleon.  No,  but  of  fome  few  only  ;  as  that  which 
appeared  in  1680 hath  its  Period  in  575  Years;  that  ia 
1661,  has  its  Period  in  129  Years;  and  that  of  l6&a 
has  its  Period  the  fhorteft  of  all,  viz.  75}  Years.  So 
that  the  Ihorteft  Period  of  the  Comets  is  much  longer 
than  the  loi^ft  Period  of  the  Planets. 

Euphro/. 
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Euph'of.  Well,  but  if  this  laft  Comet's  Period  be  but 
75f  Years,  and  he  appeared  in  the  Year  1682,  it  muft 
be  expefted  that  he  will  again  appear  in  the  Year  1 758 ; 
What  fay  you  Ckanicuif 

Cieon.  Say,  'tis  true,  it  will  undoubtedly  then  appear^ 
to  the  great  Pleafure  and  Surprize  of  aiU  die  curious  Par; 
of  Mankind. 

Euphrof.  I  hope,  as  ihe  Time  is  fo  near,  we  (hall  both 
Kve  to  fee  fo  extraordinary  a  Phenomenon. 

Cleon.  I  hope  fo  too ;  1  (hall  Icarce  regret  Death  (b 
much  on  any  worldly  Account  as  preventing  me  of  fo  de« 
iinible  a  Sight.* 

Euphrof.  In  what  Kind  of  Orbits  do  the  Comets  move 
about  the  Sun  ? 

Ckon.  In  fuch  as  are  of  an  oval  or  elliptical  Form,  like 
that  of  which  you  iawa  Part  in  the  Plate  of  the  folar  Syftem^ 

Euphrof.  Here  is  the  Plate  you  mention, — I  feethe  Orbit 
snd  me  Comet  in  it :  The  Sun  is  very  near  to  one  End  of 
k,  I  fee,  and  the  two  Sides  of  tlie  Orbit  of  die  Comet  rua 
out  £ir  beyond  the  Planetary  Syftem. 

Cli9n.  Yes,  and  fo  it  is  m  Truth ;  the  Comets  in  one 
Fart  of  their  Orbits  approach  extremely  near  the  Sun  ; 
and  in  another,  are  immenfely  diflant  from  him.  In(hort, 
diey  come  nearer  to,  and  go  farther  from  the  Sun,  dian 
any  of  the  Planets  by  much. 

Euphrof.  Why  then  they  muft  needs  be  fometimes 
much  hotter  than  Mercury ;  and  at  other  Times  much 
eolder  than  Saturn ;  for  I  prefume,  they  have  no  Heat  but 
what  they  receive  from  tl^  Sun. 

Cleon.  They  have  not;  and  therefore  diey  have  the 
greateft  Extremities  of  Heat  and  Cold  by  Turns;  for 
when  they  are  in  that  Part  of  their  Orbit  neareft  the  Sun, 
they  conceive  a  prodigious  Degree  of  Heat,  which  gra- 
dually diminifhes  as  diey  recede  from  the  Sun,  and  till 
becoming  cold,  that  Coldnefs  gradually  increafes  to  an 
Extremity  proportional  to  the  Diftance  they  go  from  the 
Sun.  H  3 

♦  This  Comet  did  z&xxzWy  appear  in  the  Winter  of  the 
Year  1757,  and  in  the  Spring  of  the  Year,  1758,  exadly 
according  to  Pr.  Haff^^^  Predidion,  and  is  the  lijfi  whoiij 
Orb^t  i«  deterijpined. 
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Euphrof.  Pray,  can  Aftronomers  tell  the  neareft  and 
grcateft  Diftance  of  Comets  from  the  Sun  ? 

Clfon.  Of  fome  few  they  can  pretty  nearly;  particu- 
larly that  Comet  in  1680  came  fo  near  the  Sun,  that  it 
was  not  a  fixth  Part  of  the  Sun's  Diameter  diflant  from 
his  Surface;  and  therefore,  its  Heat  muft  then  be  twa 
thoufmid  'limes  /potter  than  red  hot  Iron.  And  from  thence 
it  took  its  Courfe  from  the  Sun  to  the  Diftance  of  above 
1 1  Ihoujar.d  AJillions  of  Miles ^  which  is  at  leaft  14  Times 
fartlicr  than  the  Orbit  of  5f7//^r«,  the  Boundary  of  the 
Planetar)'  Syftem. — The  Light  and  Heat  therefore  of  that 
Comet  is  then  near  two  Hinidrcd Times  lefs  than  at  Saturn^ 
and  above  17  Ihoufand  Times  lefs  than  with  us  ;  thus  the 
Light  and  Heat  oi  Saturn  is  much  more  intenfe,  compared 
wirii  the  Comet's,  than  ours  in  Comparifon  of  Saturn's. 

Etiphrof.  Oh !  CUonicus^  were  it  not  for  the  Power 
of  Numbers,  we  could  never  be  able  to  form  Ideas 
of  fuch  extreme  Degrees  of  C  old  and  Heat !  for  its 
Heat,  1  fuppofe,  if  compared  witli  ours,  is  as  fur- 
prifing. 

Cleon.  And  much  more  fo  :  For  being,  when  neareft 
the  Sun,  ^howr,  one  Hundred  Jixty-fezen  Times  nearer  the 
Sun  than  the  Karth,  and  Jixty-five  Times  nearer  than 
Mercury  itfeif :  the  Light  and  Heat  tlicrefore,  at  that 
Time  at  the  Comet  muft  be  at  leaft  four  Thoufand  Times 
greater  than  in  Mercury ;  and  no  Jels  than  twenty-eight 
Thoufand  Times  greater  than  in  our  torrid  Zone.  What 
think  you  oF  that  ? 

Eufhrcf.  I'hink  !  what  (hould  a  Woman  pretend  to 
think  of  Inch  Matters,  as  I  l^elicve  I  may  venture  to  fay, 
furpaffcs  the  moft  philofophical  Heads ;  and  which  they 
can  give  no  juft  Account  of?  Or,  am  I  miftaken, 
Cltonicus  ? 

LLon.  Very  little  ;  for  though  it  be  poffible  to  produce 
a  fmall  circular  Spot  of  Heat  by  Means  of  a  burning 
Glafs,  that  Ihall  have  a  Degree  of  Ardour  equal  to  that 
at  the  Comet ;  yet  this  Spot  can  bear  no  more  Proportion 
to  the  glowing  Globe  of  the  Comet  in  Point  of  Heat^ 
than  it  docs,  perhaps,  in  Magnitude,  which  is  infinitely 
fmall. 

Euphrof  Can  you  tell  any  Thing  of  tlic  Magnitude  of 
a  Comet,  Ckoniaa  ? 
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CJfon.  I  do  not  remember  that  there  is  any  certain 
Menfuiation  of  the  Comets  ;  though  there  is  fufficient 
Reafon  to  behevc  tliat  they  are-fome  lefs,  fome  ^ual 
to,  and  fome  bigger  than  the  Moon  ;  for  they  are  but 
fmall,  and  it  is  dieir  Tail  tliat  makes  them  fo  con- 
spicuous. 

Euphrof.  But,  pray,  what  is  that  you  call  the  Tail  of 
the  Comet  ? 

Clfoiu  It  is  a  prodigious  Quantity  of  Fume  and  Va- 
pours flying  off  from  the  Body  of  the  Comet,  as  it 
Decomes  more  and  more  heated  in  its  Approach  to  the 
Sun. 

Euphrof.  No  Wonder  there  (hould  be  fuch  an  Evapo* 
ration,  confidering  Irow  fo  cold  a  Body  is  gradually  fo 
intensely  heated.  What  Particulars  do  you  obfcrvc  of  i. 
Comet's  Tail? 

Clean.  1  he  following,  (i.)  They  feem  largeftand  moft 
iplendid  immediately  after  they  return  from  the  Sun  ;  be- 
caufe  being  then  hotteft  they  emit  the  greateft  Quantity  of 
Vapors.  (2)  The  1  ail  lies  always  towards  thofe  Parts, 
'which  the  Body  of  the  Comet  leaves  in  its  Defcent ;  which 
is  agreeable  to  the  Nature  of  Smoke  and  Vapour.  (3) 
They  appear  broader  on  their  upper  Part  than  near  the 
Head  of  the  Comet;  as  all  Vapours,  the  higher  they  rife 
the  more  they  dilate  themfelves.  (4)  The  fixed  Stars  are 
often  fecQ  through  the  Tails  of  Comets  ;  which  pipvc 
tiieyconfift  of  a  very  fine  and  pellucid  Vapour.  (5)  The 
Tails  of  Comets  are  extremely  long ;  fome  having  been 
computed  to  be  not  lefs  than  eighty  Millions  of  Milts  ia 
Length. 

Euphrof  Well :  Nothing  would  more  delight  me,  than 
to  have  but  a  probable  Ufe  of  tliofe  Prodigies  of  Nature 
afiigned  !  Can  you  fay,  Cleonicusy  to  what  End  the  Al- 
mighty has  appointed  thofe  wondrous  Bodies  ? 

Clion.  No,  I  can  fcarce  conjeflture  at  it ;  the  Ancients 
(who  were-  entirely  ignorant  of  their  Nature)  cftecraed 
them  a  Sort  of  Meteors  kindled  in  the  Air,  and  portend-r 
ing  fome  extraordinary  Event.  As  Hudihafs  mcrrhy  ex- 
preiles  it — 

Portending  Blood  like  blazing  Star, 
The  Beacon  of  approaching  War^ 

H  4  .  Or, 
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Or,  thus  more  fcrioufly,  JJamer        -  . — 

Js  the  rid  Comftfrom  Saturniqs  fent    ^ 
To  fright  the  Nations  with  a  dire  Portent^ 
(J fatal  Sl^n  to  Armies  en  the  Plain^ 
Or  trembling  Sailor i   n  the  wafry  Adam) 
Jt'ith  fiv^eptni^  Glories  glides  along  in  Aify 
Andjhukes  the  sparkles  from  his  blazing  Hair. 

Euphrof.  I  do  not  much  regard  the  Opmion  pf  ttif 
'Ancients  :  Fray,  what  do  the  Modems,  and  the  |Bofk 
judicious  among  them,  take  the  Comets  to  be  ? 

Cleon.  Some  (and  not  a  few)  think  they  are  appointe4 
as  the  Places  of  Torment  for  the  damned  ;  that  is,  thai 
each  Comet  is,  properly  and  literally  fpeaking,  ^  -W^l 
from  the  intolerable  and  inconceivable  Heat  and  Colq 
which  is  found  alternately  in  thofe  3odicg*  Tp  ^^ 
agrees  the  Poet. 

TVho  can  t^e  Comet's  wond'rcus  Journey  tell? 
Seats  not  unaftly  deemed  the  Place  ^J^HclL 
New  bw  ning  in  the  Sun^s  immediate  Beams  ; 
Alcre  frgii  now  than  Greenland' j/rtfa«i  5/rM|Bi. 
O/*..//  C  i**  ^f'orh,  our  Heafon  Nothing Jbews^ 
So  fi'Ay  fo>  m'd  for  Tor/ne  is  and  for  Woes^ 

Euphrof  O  dreadful,  Cleonlctts !  What,  every  Coim| 
a  Hell  !  Surely  the  Phiiofophers  begin  to  preach  vciy 
terrible  Doftrine  indeed ;  how  will  fuch  receive  a  PlseralUj 
of  Hdls,  who  can  fcarce  thii.k  it confiftent  wuth  the  Good*- 
iiefs  and  Mercy  of  God  to  appoint  any  Hell  at  all  ? 

C'leon.  You  muft  confider,  Sifter,  "that  what  is  (aid  oi\ 
this  Head,  is  Nothing  but  Conjefture ;  there  are  fomc 
other  Ufcs  affigned  to  Comets,  which  to  fomc  Philofo* 
phcrs  appear  »ery  probable. 

Euphrof  What  are  they  ? 

Clecn.  Some  fuppofe,  that  they  arc  tlie  Means  ap^ 
pointed  by  the  Almi2;hty  for  putting  a  Period  to  tn^ 
Planetary  World  ;  cither  by  involving  tlie  Globe  of  the 
Planets  in  their  Atmofphere  of  V\  ater,  in  their  Kctun^ 
from  the  cold  Regions,  and  fo  drown  them  by  a  general 
Deluge  or  Flood,  as  was  the  Cafe,  according  to  fome,  of 
our  Eartli  in  the  Time  oi  Noah. 
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Sufhrof.  Hold :  Pray  anfwcr  me  a  Queftjon,  whidi 
I  can  fcarce  alk  without  trembiing ;  Do  the  CoBicts 
indeed  pafs  ^nd  repafs  in  tbcir  Orbits  fo  ne^r  the  Orbit 
of  ihc  E^rth,  as  to  endanger  it  in  tbe  Manner  you  repre^ 
fcnt  b\  their  near  Approach  f  If  fo,  then  we  ^re  not  only 
liable  to  be  drowned  on  one  Hand,  but  burnt  to  Death  oa 
the  other ;  if  the  Comet  ihould  take  us  in  his  Return  fW)0| 
the  Sun. 

C/eon.  Indeed,  my  Euphofynty  the  Cafe  feems  to  be 
very  much  fo ;  it  has  been  (hewn  that  the  Coniets  of  the 
TPcar  161 6,  and  16^4,  came  very  near  the  Earth's  Orbit; 
and  particulariy  that  of  16S0,  riav*  11,  at  one  o'CIodc 
in  tbe  Afternoon,  was  at  fo  fmali  a  Difiance,  that  had  the 
£aitb  been  about  that  Part  of  its  Orbit,  God  only  ]uk>ws 
what  tbe  confequences  might  have  been  of  fo  near  an  Ap^ 
poUb  of  fo  terrible  a  Body !  If  a  Comet  fhonld  thus  en- 
counter the  Earth  at  its  Return  from  the  Sun  a  httle  too 
nearly,  it  would  undoubtedly  confume  the  Earth  and  al| 
its  Inhabitants,  as  fo  many  Moths ;  it  might  convert  tbe 
Matter  of  the  prefcnt  Earth  into  a  different  Kind  of  Sub- 
ibnce,  and  render  it  an  Habitation  &  for  Beings  of  a  quite 
difierent  Nature  from  ours. 

Eutbrof.  Upon  my  Word,  CUonlcus^  you  have  made  me 
almolt  afntid  to  live  upon  the  Earth.  As  the  befi^ed  in 
a  Town  exped  and  fear  the  dire  Approach,  and  Fall  of 
Bombs,  fo  the  Inhabitants  of  the  Earth  may  fear  the 
Aidden,  dreadful  Shock  of  Comets^  and  expeft  one 
Day  or  other  to  have  tlie  Globe  dafhed  to  Pieces  about 
their  Ears,  and  tbcmfelves  abforbed  in  an  Abyfs  of  Water 
i>r  Fire ! 

Cleon.  Be  not  difqiayed,  Eufhrofyne\  thefe  are  greats 
l>ut  rare  Events ;  for,  though  they  are  poffible  in  Nature* 
yet  fome  Things,  make  it  a  very  gre^t  Chance  if  they 
happen  at  all  with  regard  to  any  definite  Time.  For  the 
Planes  of  ail  the  Comets  Orbits  are  raifed  above  thofc  of 
the  Phnets  ;  fo  that  there  is  but  one  particular  Place  in 
the  Orbit  of  a  Comet  where  its  Tail  can  pafs  over  tlic 
Orbits  of  the  i'lanets  ;  and  it  is  fo  many  Chancea  to  one, 
that  a  Planet  happens  to  be  in  that  Part  of  its  Orbit  at 
that  particular  1  ime,  tliat  vvc  have  no  Reafon  to  fear 
^y  fuc|i  Catailrophe :  And  thev,  who  have  talked  about 

^  fuch 
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fiich  terrible  Things,  may  be  rather  faid  to  have  dreamed^ 
than  demonftrated  any  fuch  future  Events. 

Euphrof.  But  pray,  Ciecnlcus^  can  you  aflign  any  more 
innocent  and  lefs  terrifying  Ules  of  Comets,  than  thoie 
you  have  mentioned  ? 

Clnn.  Yes ;  iome  Philofophcrs,  and  thofe  of  the  firft 
Rank,  imagine,  that,  by  the  Rarefaftion  and  fpreading  of 
the  Vapours  of  the  Tails  of  Comets,  they  fupply  the 
Planets  with  Moifture,  which  they  fuppofe  continually  dc- 
creafes  by  Vegetation,  Putrefaftion,  i^c.  They  alfo  far- 
ther fuppofe,  tliat  Comets,  in  their  feveraJ  Revolutions, 
approach  nearer  and  nearer  to  the  Sun,  till  at  fad  they  ftfl 
into,  and  fupply  the  Sun  with  frefh  Fuel,  Fire,  and  neat. 
But  how  Comets  fhould  do  this,  without  they  confift  of 
a  very  combuftible  Matter,  of  a  much  larger  Bulk,  and 
made  much  quicker  Returns,  is  not  very  eafy  to  conceive. 
Av\6,  thus  1  have  told  you  as  much  as  is  generally  known 
of  tlie  Comets  ;  and  lliall  at  prefent  conclude  with  Mr» 
Bakers  Delcription  of  a  Comet  in  the  following  Lines. 

M  his  Command,  ^ffrifthting  human  Kird^ 
Comets  dra^  on  tkeir  blading  Lengths  behind: 
NcVy  as  xve  thinks  do  ihfy  at  Random  rove, 
Buty  in  determind  limei  through  long  EUiffes  movei^ 
Jtnd  though  fcmetimes  they  near  approach  the  .  un^ 
Sovietmes  beyond  our  Syjlems  Orbit  run  ; 
Throughout  their  Race  they  a£t  their  MAer*$  WiUy 
His  Bower  diclarCy  his  Purpofcs  fulfil 

Univerfe,  Page  19* 
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•*  appearing  kno\vn,  as  they  take  their  Courfes  through 
*'  fuch  prodigious  IntcrvaJs  of  Space— The  Time  will 
**  come  when  a  Day  Ihaii  bring  to  light,  and  the  Dili- 
**•  gencc  of  a  future  Age  diicover,  thoib  Things  which  now 
**  lie  hid. 

*'  The  Time  will  come  in  which  Pofbrity  will  won- 
•*  der  that  we  were  ignorant  of  Things  fo  very  plain.-^ 
*'  A  Person  Jhali  one  Day  arife^  who  Jhall  d^$fii9nfirati 
**  into  what  Regions  the  Comets  wander ^  why  they  mcve  fo 
**  feparauly  from  the  rcji  of  the  Planets,  and  bqiw  l^rge^  and 
**  what  kind  of  Bodies  they  are.'* — 

I  fay,  dear  Sifter,  what  can  you  think  of  all  this,  wheq 
if  you  could  read  Sir  JJaacs  Principia,  and  tliere  fee  every 
Particular  of  this  whole  Prediftion  fulfilled  to  a  Tittle, 
and  no  other  Man  bcfides  Sir  I/aac  did  fo  much  as  cvcq 
to  attempt  the  arduous  Talk  ? 

EuphroJ.  Think  !  why  what  could  one  think  kfi  than 
that  he  prophelied  of  that  very  great  Man. — But  tbo*  I 
am  not  able  to  underftand  the  Writings  of  that  Philofe* 
pher,  yet,  if  I  remember  right,  you  once  told  me,  that 
you  could  make  the  Manner  of  the  Comet's  Motioii 
intelligible  by  a  proper  Inflrumcnt,  as  well  as  thofe  of  the 
Planets. 

Cieon,  I  did  {o\  the  Ii;ftiument  I  mean  is  called  the 
Comet ARiuM.  and  \\hich  I  Ihall  nowfpend  one  Quarter 
of  an  Hour  in  explaiinnc  to  you.—  Here  is  the  Machine. 

Exiphrof.  And  a  beautiful  cue  it  is  ;  I  can  almoft  tcU  the 
tJi'e  ot  it  bv  iti.  very  Appeaiap.ce  ;  the  Brafs-ball  C,  is  the 
Comet,  [  . -ire  lay  ;  and  the  lorg  ovj^l  Groove,  the  Orbit 
in  whivli  it  is  to  move  about  the  Sun,  whicli  i  oblervc  is 
engra-  cd  at  one  E.'^d  of  it. 

Clon^  Very  right,  my  Euphrofyne\  this  Inftniraent 
fliews  the  Motion  of  the  Comet  of  the  Year  1682,  wfaf>fe 
Period  is  75^  Years. 

Euphrof,  Then  that  Period,  or  thofc  Years,  I  fupppfe^ 
are  rcprelented  by  the  Circle  F  G,  and  the  Hand  H,  point* 
ing  out  tlic  particular  Year  of  the  Period,  for  any  Pofition 
of  the  Comet  in  its  Orbit :  am  I  right,  Cleonicui  T 

Clcon.  So  very  good  is  your  Apprehcnfion,  that  itaImo(t 
makes  a  Dcfcription  of  the  Inftrumentunnccefl&ry. 

Euphrof.  Not  fo,  indeed ;  for  I  can  fcaroe  tell-  what 
Ufc  that  long  Wire  is  of  that  goes  through  the  £ody  of 

the 
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the  Comet,  or  of  the  little  Ball  E  at  Ae  End  of  it ;  or 
the  Meaning  of  the  large  Circle  of  Stars,  though  I  partly 
guefs  at  them  too. — 

CleoH.  Thefe  Things  will  all  be  cafy  to  Euphrefpu^ 
vhen  the  Machine  is  in  Motion. — Obfervc,  when  I  turn 
the  Winch,  the  brazen  Comet  moves,  and  witli  a  very 
unequal  Pace  in  its  elliptic  Orbit,  about  the  focal  Sun  at 
S. — That  when  it  is  neareft  the  Sun  (in  what  is  called 
the  Ptribelion  at  B)  it  moves  very  quick,— -and,  on  the 
contrary,  at  its  greateft  Diftance  (or  Aphelion  at  A)  it 
moves  extremely  flow; — and  confequently,  that  in  its 
Return  to  the  Sun,  its  Motion  is  always  accelerated^  and 
conflkndy  retarded^  as  it  recedes  from  die  folar  Focus. 

EMfbr$f,  All  this  I  obferve  and  underfbnd  with  Plea* 
fure. — But  now  for  the  Reafon  of  it,  Cleonkus  ;  if  I  muft 
be  a  niilofi^her,  let  me  be  a  rational  cne^  or  none  at  alL 
Why  moves  the  Comet  with  fuch  an  unequal  and  variable 
Motion?— When  it  is  got  fo  far  off,  what  brings  it 
imind  again,  or  why  does  it  not  keep  on  increaiii^  its 
Diifamce  from  the  Sun,  and  with  a  decreaiii^  Motioa 
arrive  at  laft  fomewhere  at  a  State  of  Reft  i 

Ck$m.  Why,  truly,  my  Euphrofynef  thefe  are  very 
rcalbnable  Queries,  but  they  are  more  eafily  afked,  than 
their  Solutions  are  to  be  underftood,  till  you  have  made  a 
little  further  Progrefs  in  the  Elements  of  Aftronomy.  I 
can  only  fay  at  prefent,  that  one  Reafon  of  the  Comet's 
Motion,  is  the  Power  of  Gravity^  by  which  it  tends 
towards  the  Sun  in  every  Place ;  and  becaufc  this  Power 
is  greateft  when  the  Diftance  is  leaft,  the  Comet  will 
diere  of  courfe  move  quickeft  ;  and  at  greater  Difiances, 
where  the  Force  of  Gravity  is  lefs,  the  Motion  will  be 
retarded,  and  become  (lower  in  Proportion.  But  there 
are  other  Caufes  co-operating  to  produce  this  Sort  of  Mo- 
tion, and  when  they  are  explained  by  Experiments  hcre-v 
after  to  be  made,  you  will  fee  the  Reafon  whv  the  Comets 
Hiiift  neceilarily  return,  and  move  in  elliptic  Orbits. 

Ettpbnf.  I  am  content  to  ftay  till  then,  though  I  fear 
It  will  be  a  pretty  while  firft. — But,  Cleonlcuu  is  not  the 
Ufe  of  that  Wire  to  keep  the  Comet  in  the  Groove,  and 
to  oblige  it,  at  the  fame  Time,  to  move  about  the  Sun  ? 

Clion.  It  is  juft  the  Thing  you  mention ;— and  fartlicr,. 
you  obferve  the  Part  of  tl^  Wire  beyond  the  Comet, 

grows 
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grows  gradually  lonecr  as  the  Comet  approaches  the  Snn# 
and  fhortcr  as  it  returns  from  tlic  Sun ;  and  that  there- 
fore it  does,  in  fome  Mcafure,  not  unaptly  refemble  the 
Comet's  Tail  f 

Euphrof  Indeed  it  will  fer\-c  for  that  Purpofe  very  well, 
and  naturally  enough  reprcCents  the  Rifing  and  Encrealc 
of  that  wondcrous  Exhalation,  as  the  Comet  approaches 
to  the  Sun,  and  its  gradual  Diminution  as  it  retreats 
fixjm  the  fame. —  But  docs  not  that  little  Ball  at  the 
End  of  the  Wire,  anfwcr  fomewhat  like  the  feme  Pur* 
pofc  as  the  Bead  in  the  ftcUated  Planetarium  for  the 
apparent  Motion  ofFcnusi^ 

Cleon.  In  part  it  does,  but  not  altogether. — Here  yoti 
arc  to  fuppofc  an  Eve  placed  in  the  Sun,  and  viewing 
the  revolving  Comet  in  its  Orbit ;  the  apparent  Motion 
of  the  Comet  in  this  Cafe,  v.ould  be  fhewn  by  the  fmalt 
Ball  among  the  Stars  in  the  Sky,  as  that  Ball  appears*  to 
fuch  an  Eye,  to  move  by  the  Stars  on  the  Circle  IK- 
and  the  Ineauallity  of  tlic  apparent  Motion  of  the  Comet 
among  the  Stars,  is  much  greater  than  that  of  its  true  or 
real  Motion  in  its  Orbit. 

Euphrof,  Can  you  make  this  Matter  intelligible  to  luch 
a  Novice  as  I  am,  think  you  Clccnicusf 
.  CIcon.  I  make  no  Donht  of  it ;  for  firft,  you  obfcrve 
that  the  true  Velocitv  of  the  Comet  is  flower  in  its  Aphe- 
lion at  A,  than  in  the  Periliclion  at  B,  and  it  is  juft  fo 
much  flower  as  the  Uiilancc  is  greater,  viz.  As  SA  is 
greater  than  SB.  Rut.  ftcondly,  when  the  Comet  is  at 
J&,  in  its  nearcll  DilLmcr,  it  is  flower  than  the  fioall 
Ball  upon  the  flurry  Circle  at  L,  in  Projortion  as  the 
Diftancc  of  the  Comet  SB,  is  Icfs  than  the  Diftance  of 
the  Ball  SL.  Therefore,  upon  the  Whole,  the  Velo- 
city of  the  Comet  at  its  greatell  Diftance  at  A  fccn  from 
the  Sun,  or  upon  this  Inftrument,  is  as  much  lefs  than 
the  apparent  Velocity  of  the  lanic  Comet  among  the  Stars 
at  L,  wlMin  tlie  Comet  is  nearcO  of  all  to  the  Sun  at  B, 
in  Proportion  as  the  Square  oj  the  greaieji  Diftance  SA,  ii 
to  the  Square  of  theleajl  SB. 

Euphrof  If  I  do  not  nicely  underftand  your  Propor- 
tion of  Squares,  and  fuch  Things,  you  muft  cxcufc  me, 
at  prefent. — I  can  plainly  enough  fee  the  Difference  of 
the  Motion  in  thofe  two  Places  is  prodigioufly  great,  and 
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an  extremely  plcafiiig  Phaenomenon  it  is. — But  &v,  CUo' 
nicus^  how  will  the  Conict  appear  to  move  to  an  Eye  on 
the  Earth,  to  us  for  Inftaiice,  when  the  next  comes 
round  ? 

Citon.  The  Comet  always  appears  to  us  to  move  in  a  • 
great  Circle  through  the  Heav-ens  ;  to  go  forwards,  and 
rackwards  at  Times  ;  to  rife  before,  and  fet -after  the 
Sun  ;  and  fuch  other  Phaenomena  as  we  obfcrved  of  the  • 
Planets,  which,  were  it  neceflary,  we  might  explain  in 
the  lame  Manner  as  was  then  done  ;  but  oJF  thefe  Things 
I  (hall  give  you  a  more  particular  Account  when  the  next 
Comet  appears,  and  illuftrate  each  Phojnomcnon  by  Ei-' 
periments  on  the  Co^et  itfelf. 

Euphrof,  Truly,-  you  almoft  make  me  wifh  for  the 
Comet's  Return  ;  the  Thing  which  before  filled  me  with 
Apprehenfion  and  Horror,  you  have  now  rendered  not 
onlv  not  dreadful,  but  even  dcflrable. 

'Ck9n.  It  is  always  one  good  EfFe£l  tliat  Philofophy 
has,  to  deliver  the  Mind  from  the  Infamy  of  Ignorance, 
and  thofe  bafe  Sentiments  and  ilavifh  Fears  that  con- 
tinoally  fubjeft  it  to  unneceffiry  Pain  and  Anxiety;  In 
ihort,  it  gives  the  ingenious  and  libcml  Mind  a  Pleafure 
in  viewinsi  thote  Phaenomena  of  Wonder-working  Na*- 
ture.  which  vulvar  and  fuperllitious  Souls  conftrue  into 
dineful  Omens  and  Prodigies  of  Fate  ;  and  fcarcc  them- 
Iclves,  and  their  unthinking  Neighbours,  with  Notions 
of  divine  Wrath  and  Judgment  much  oftner  than  there 
is  Occalion  for. 

Euphrof.  You  fpcak  Truth  undoubtedly ;  yet  our- 
Frame  will  be  fomewhat  lliaken  at  fuch  amazing  and 
imufual  Appearances. — I  think  you  faid  the  next  Comet 
will  appear  in  the  Winter  of  the  Year  i7>7  ;  I  fuppofc 
that  is  flicwn  by  the  Motion  of  the  Hand  H,  of  the  Cir- 
cle GH,  divided  into  75^  equal  Parts,  over  which  it 
moves,  I  fee,  in  one  Revolution  of  the  Comet*.  •    •* 

CUon.  That  is  the  very  Cafe- ;  for  you  obfor\T  ^Vheri 
the  Comet  is  neareft  the  Sun  at  B,  the  Index  H  of  the' 
Circle. of  Years,  points  to  the  Beginning  of  that  Circle,- 
or  O  ;  after  which,  as  the  Comet  revolves,  the  index 
points  to  10,  20,  30,  ^r.  flicwing  the  rel'pcftive  Places. 
of  tlic  Comet  for  every  ten  Years  of  the  Period.  And 
fincc  in  1682,  this  Comet  \\z%  in  hs  Perihelion  at  B,  it 
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\vill  be  at  its  Aphelion  at  A,  in  half  die  TtmofAi 
Period,  r/B.  37I  Years  which  was  in  the  Year  17201 
therefore  if  to  this  we  add  the  other  Half,  it  will  bring  k 
^aiii  to  its  Perihelion  B,  which  will  be  I7S7J»  of 
latlier  in  the  Sprinc;  of  the  Year  17$^;  but  for  the  pat« 
ticular  I'iine  to  a  Week  or  a  Month,  we  cannot  anfwcrjr; 
it  i%  fufficient  that  at  prefcnt  we  can  prcdiAa OniBet  mSki 
neaily  about  that  Time  return.  . :- : .  j 

Euphrof  Well,  C/eonicus,  I  cannot  (ay  but  your  CaMp^i 
farium  gives  me  an  agreeable  Foretafte  of  thtf  ejufiCt^ 
Pleafure  that  fuch  a  Fhaenomcnon  will  aiibrd  oieiHdklJ 
it  happens  in  Reality. — But  my  Curiofity  is  not  yer:qnkO 
iatisticd ;  itiethinks  I  fhould  be  glad  to  Jee  the  InBm  iti: 
tliis  Inftrument, -could  you  oblige  me  in  this  ic^dft 
Without  too  much  Trouble  ?  •  -i  -,  J 

C/c9it.  Nothing  is  more  cafy— I  only  take ofF the  Wjirf. 
and  Index ;  it  is  then  but  a  common  Box — I  unlockio 
and  lift  up  the  Lid,  and  you  fee  the  Simplieity  of  the  Ilk* 
chanifmatonce.  •    r^L 

Ekphrof.  There  is  but  a  fniall  Matter  of  h,  indeMLm^ 
only  two  circular  and  two  eval  l-f^bt^s  as  I  may  < 
them  ;  I  fhould  have  thought  there  imift  have  been  Is 
Work  neceilary  to  have  produced  fuch  an  inequable^  \ 
regular  and  extraordinary  Motion,  as  tliat  of  a  Comet' 

C/eon.  *  On  the  long^  Piece  of  Wood  AB»  arepkb 
two  circular  Wheels,  EF  and  IH,  the  firit  of  tnefrj 
turned  by  the  Worm  or  cndlcfs  Screw  G,  by  the 
K:  the  Axle  CD  ot  this  Wheel  goes  through  the 
and  carries  tlic  Hand  H  over  the  Circle  of  tfie  Comol'a 
Period.  (See  Plate  X.J  The  fccond  Wheel  IH 
and  the  elliptic  Wheel  LM,  below  the  Bar  AB, 
both  fixed  on  the  fame  ixle,  and  therefore  muftboth^ 
move  together.  The  other  elliptic  Wheel  NO,  is  oo«— *• 
n^cd  with  the  former  by  a  Cat-gut  Line  in  a  Grooi4^ 
made  in  the  Perimeter  of  each  oval  Wheel.  Aiid  dMPi 
Axle  P,  tlxcd  in  the  Focns  of  this  Wheel,  does  aifii  | 
up  through  the  Lid  or  Cover,  and  carries  the  Wire  1 
Comet  upon  it,  as  you  faw  on  the  Fop  of  the  Inftm- 
ment.  Now  it  is  to  be  obferved,  that  the  Edge  dF  1 " 
£;cond  Wheel  NO,  is  conftantly  applied  to  tliat  of  1 
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firft  Oval  LM,  and  is  moved  by  it  always  at  unequal 
Diftances  from  the  Center,  efr  rather  Focus  Q^  and  there- 
fore the  Motion  muft  needs  be  very  unequable,  while  that 
of  the  circular  Wheels  is  conftantly  the  lame  Whenc?  by 
this  Contrivance,  an  equal  Motion^  you  fee,  produce  a  very 
ttntqual  one ;  which  is  a  Sort  of  mechanic  Paradox. 

Eupbrof.  Truly  it  is,  Ckonicusj  and  could  never  have 
thought  which  Way  it  was  to  be  done ;  and  I  dmhot 
but  admire  the  fingular  Structure,  and  curious  Mecha- 
nifm  of  the  Parts — To  fee  an  uniform  Motion  in  the 
circular  Wheels -A  different  Motion  in  every  different 
Part  of  the  firft  oval  Wheel,  and  yet  in  the  fame  Part 
the  Motion  is  uniformly  and  always  the  fame— And  laftly, 
to  fee  fb  very  unequal  a  Motion  in  every  Pait  of  the 
fecond  Oval ;  I  fay,  to  obferve  fo  many  variable  and 
diffimilar  £ffe£ts  in  fo  finall  and  iimple  an  Inilrument ; 
and  at  the  fame  Time  explanatory  of  the  mod  unufualand 
extraordinary  Phaenomena  of  tlie  Syftem,  is  what  in- 
ftruds  and  entertains  me  beyond  any  Thing  I  could  have 
ima^ned.-^fiut  1  fear  I  have  kept  you  too  long  upon  a 
Subjed,  which,  however  new  and  engaging  to  me,  may 
in  totac  Degree  prove  ttdious  to  ypu,  who  undQrftan4 
itfb  welU 
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PHILOSOPHY, 

PART     II. 

DIALOGUE     I. 

Of  ibe  MOON.     - 

Euphrofynt. 

OUR  laft  Convcrfation,  Cleonicus,  concluded  our  Spe^ 
culations  of  the  -larger  Cceleftial  Bodies  of  the 
Syftem,  ^is.  the  Primary  Planets  and  Comets ;  tlie  Order 
of  our  Method,  I  prefume,  brings  us  now  to  thofe  of  the 
Secondary  C.ajs, 

Cleon.  Yes,  as  we  have  confidered  the  Sun  the  Center 
of  the  Great  Syftcm,  about  which  the  Chort'S  of  the  largely 
Planets  move ;  fo  now  wc  fhall  proceed  to  confidcr  the 
Bodies  of  fomc  of  thofe  Planets  as  the  Center  of  a  Icflcr 
Syftcm  of  Sccoudarics :  And  of  thefc  wc  have  but  three. 
viz.  the  Earth,  \fupiter,  and  Saturn. 

EuphroJ  'J'o  the  Karth  you  affign  one  Moon ;  to  Jst^ 
fitcr.  four ;  a'ul  \oSuturn,  five,  if  I  remember  right 

C'con  '  1  is  very  rl|:,ht :  Of  thefe  we  will  difeourle  in 
Order.  bc!;inuinc;  with  the  -4^yo5;/ pertaining  to  the  Earth  i 
which,  as  it  is  the  neareftof  all  the  heavenly  Bodies  tous, 
fo  it  appears  the  moft  pcrfeft,  either  by  the  Eye  or  Glafs  ; 
and  exceeds  even  the  Sun  itfclf  in  its  apparent  Magni- 
TiiQC.  No  Wonder,  therefore  Adojes  Ihould  call  it  a  ptm/ 
U^ht. 

EuphroJ,  I  remember  Milton  s  Dcfcription  of  theCrea-< 
tion  of  the  Moon,  which  is  very  bcautifuL  Having  dc«* 
fcribcd  tint  of  the  Sun,  he  iays, 
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Le/s  bright  the  Moon» 

But  oppojite  in  leveled  Weft  was  jet 

His  Mirror  y  with  full  Fact  borrowing  her  Light 

From  him,  fcr  other  Light  Jhe  needed  none 

In  that  Afpea,  andftill  that  Diftanas  keeps 

Till  Night ;  then  in  the  Eaft  her  Turn  fi>e  Jhimsy 

Revolv  d  on  Heavens  great  Axle ;  and  her  Reign, 

With  thoufand  lejfer  Lights  dividual  holds^ 

With  thoufand  Stars  that  then  appeared 

Spangling  the  Hemifphert. 

Cleon,  To  your  Defcription  from  Mi/tony  I  fhalt  add 
that  of  Mr.  Cowley ^  which  has  a  peculiar  Beauty  and 
.Sweetnefs. 

Hefmooth*d  the  rough-caji  MoorCs  imperfc^  Moldy 
jtndcomVd  her  beamy  Locks  with  facred  Gold ; 
Be  thoUy  faid  he,  ^een  of  the  mournful  Nigfit, 
And  as  hefpoke^fhe  rofe  o'er-clad  with  Light ; 
With  thoufand  Stars  attending  on  her  Trdin^ 
With  her  they  rife^  with  her  they  fet  again. 

Euphrof  This  is  a  fweet  Defcription  indeed;  but  kt 
us  have  a  little  Philofophy  with  die  Poetry.  I  have  a 
prcat  many  Queftigns  to  alk  about  the  Moon ;  and  pray, 
iQ  the  fiiit  Place,  what  Diflance  may  fhe  be.^Eom  the 
Earth?  *^ 

Cleon.  The  true  Diftance  of  the  Moon  from  the  Earth 
is  always  variable ;  being  fometimes  greater,  fometimes 
lefs  ;  but  when  nearcft,  me  is  diflant  from  us  about  tw9 
hundred  and  twenty  thoufand  Miles. 

Euphrof.  Well,  the  next  Queftion  of  Courfe  is  of  her 
Magnitude. 

Cleon.  The  Moon  is  in  Diameter  two  thoufand  pne  hun- 
dred andfeventy  five  Miles >  Wherefore  the  Moon  is  about 
fifty  Times  Icfs  tlian  the  Eartli. 

Euphrof.  But  as  1  remember,  (he  is  near  as  big  as  the 
Planet  Mercury. 

Cleon.  Yes,  flic  is  fo ;  but  Mercury  being  above  one 
hundred  and  forty  Times  farther  from  u?,  is  the  Reafon 
Vrhy  he  appears  fo  finall,  and  flie  fo  large,  in  Comparilbn 
of  eacli  other. 

puphrof  What  is  tlic  precife  Time  of  her  Revolution 
About  tlic  Eartli  ? 
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Cleon.  She  moves  from  TFe/ito  Eaft^  in  about  27  DaySp 
fcven  Hours,  and  43  Minutes. 

Euphrof.  I  think  there  is  no  other  apparent  Motion  of 
the  Moon  but  that  each  Day  from  Eaft  to  Weft,   which, 
I  prefume,  you  impute  to  die  daily  iVjotion  of  the  Earth 
about  its  Axis. 

Cleon,  You  ai-e  right  in  what  you  fav  laft;  but  even  the 
Moon's  pt  riodical  Motion  about  the  lEarth,  is  apparent 
cnongh,  if  well  oblm  ed  :  For,  fuppofc  the  Moon  were 
this  Night  juil  by  any  fi\cd  Star,  if  you  obfervc  her  To* 
morrow  Ni^ht  at  the  fame  1  inie,  you  will  fee  her  at  a 
confiderahle  Diftance  fioni  that  Star  towards  the  Eaft; 
and  the  fecond  N  i^ht  twice  as  far  Eaftward ;  and  fo  on, 
till  file  has  performed  a  Revolution,  and  comes  in  Con- 
junftion  with  the  Staraoajn  ;  advancing  eadi  Day  a  stry 
fenfible  Difrance  E?ilward. 

Euphrof.  'I  his  is  an  Obfervation  I  flull  be  very  wdl 
pleafed  witli,.  and  will  prove  it  the  firft  Opportunity. 
But,  pray,  Cleonlcusy  has  the  Moon  any  otlicr  Motion  but 
that  about  the  Earth  now  mentioned  ? 

Cleon,  Yes,  (he  moves  about  her  own  Axis  too. 

Eulkrof.  In  what  Time  ? 

Ckon,  Juft  in  the  fame  Time  as  flie  moves  round  the 
Earth. 

Euphrof,  Indeed  !  Wliy  the  Moo::  has  fomething  very 
furprizing  and  peculiar  in  her  Motion. 

Cleon,  She  has  fo ;  her  Days  and  X^onths  are  of  an  equal 
Length  ;  which  can  be  faid  ot  no  other  Body  in  the  Hea- 
vens that  we  know  of. 

Eu:hrof,  But  do  you  prove  this  by  any  Method  that  I 
can  under  (land  ? 

C'eon.  Yes,  veryeafily;  for  confiderin^  the  Moon  as 
a  Globe  revolving  round  the  Earth  a<;  a  Center,  having 
its  SnpcrficiefJ  all  over  vari-^atcd  with  li^^ht  and  d:trk  Parts, 
it  will  from  thence  be  eafy  to  conceive,  that  if  different 
Parts  of  the  Supeificics  be  at  any  Time  turned  towards 
the  Eartli,  it  will  by  that  Means  be  very  difcernible  to  a 
Speftator  at  the  Earth. 

Euphrof.  Undoubtedly  it  would,  from  tlic  different 
Appearance  of  thofe  Pjirts  or  Spots. 

Cleon.  But  you  knowthi;  would  neceflarliy  be  the  Cafe, 
were  the  Moon  to  be  viewed  in  different  Parts  of  her  Orb, 
fuppofing  Ihe  had  no  otlier  Motion. 
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Euphrof.  I  conceive  it  would  ;  for  all  the  Part,  or  He- 
mifphere,  turned  towards  us  in  one  Part,  would  be  quite 
hid  from  us  in  the  oppofite  Part ;  and  all  the  Parts  vifible 
in  the  firft  Cafe,  mull:  be  now  invifible. 

Cleon.  Very  good,  my  Euphrofyne:  But  fincc  you 
obferve  that  in  whatfoever  Part  of  the  Orbit  the  Moon  is 
in,  the  fame  Face,  or  the  fame  Appearance  of  Spots  is 
always  obferved,  without  ariv  fenfible  Variation,  fhc  mull 
of  Neceffity  have  fuch  a  Motion  about  her  own  Axis  as 
turns  every  Moment  fo  much  of  her  Superficies  from  our 
View,  as  is  turned  to  us  by  her  periodical  Motion  ;  that 
is,  (he  muft  move  in  the  fame  Time  about  her  Ajcis  as 
iht  does  about  the  Earth. 

Euphrof.  Your  Reafoning  is  certainly  very  juft,  and 
amounts  to  a  Demonftration.  But  why  muft  it  be  fo  ? 
Why,  Cleonicusy  was  it  not  permitted  us  to  fee  the  other 
Halfof  the  Moon's  Surface  ? 

CU0n.  The  Almighty  only  knows  !  Any  other  diurnal 
Motion  but  what  it  has  would  have  gratified  our  Curiofity 
with  that  pleafing  Profpeft,  from  which  we  are  now  eter- 
nally excluded.  But  as  it  may  not  only  be  fatis&ftory, 
but  alfo  inflruftive  to  fee  this  Matter  reprefented  in  the 
Planetariuniy  from  the  fame  Caufe  as  produced  in  the 
Heavens,  viz.  tlie  Power  of  Attraflion — Therefore,  you 
obferve,  on  the  central  Part  I  place  the  Earth,  and  at  a 
Diftance,  on  a  proper  Stem,  I  fufpend  an  Ivory  Ball  by 
a  String,  fo  that  it  is  free  to  move  any  Way.  But  now 
the  Machine  is  in  Motion. — You  obfer\'e  the  Ball  which 
rcprefcnts  the  Moon  keeps  moving  about  the  central 
Earth,  but  ever  with  the  fame  Part  towards  it,  while  the 
Earth  itfelf  is  conftantly  turning  all  Parts  of  its  Surface 
towards  the  Moon. 

Euphrof.  I  can't  but  obferve  it  with  ejtial  Curiofity 
and  Wonder.  But  you  know  my  inquifitive  Temper, 
and  you  muft  fhew  me  the  Reafon  of  the  Thing  before  I 
ihall  be  fatisfied. 

Cleon.  I  am  never  better  pleafed  than  to  find  fuch  a 
'Diipofition  in  Pupils. — You  are  foon  convinced  of  the 
Keafon  of  this  Phsenomenon. — I  take  the  Earth  off  from 
%  finall  Stem  of  Steel  which  is  an  artificial  Magnet^  and 
there  is  a  Piece  of  a  natural  Magnet  witliin  the  Ball  or 
Moon,  and  the  Power  of  Magnetifm  here  caufes  the 
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Moon  always  to  fhcw  or  turn  the  fame  Part  towards  th? 
central  magnetic  Earth  juft  as  it  is  efFcftcd  by  the  Power 
ef  Gravity  in  the  Heavens. — Hence  not  only  one  Half  of 
tlie  Moon  is  conftantly  hid  from  us,  but  our  Earth  is 
alfo  at  the  fame  Time  unfcen  by  thofe  who  inhabit  that 
\\\\\{A^\s,  Lunar  Hemifphere^  for  you  will  eafily  underfiand 
that  thofe  we  cannot  fee ^  can  never  fee  tiu 

Euphrof,  That  is  a  very  plain  Cafe— and  one  Thing 
more  I  obferve,  Clcomcusj  and  that  is,  the  Side  of  the 
Moon  next  to  the  Earth  is  never  dark  ;  for  it  is  always 
illumined  by  the  Sun's  direA  Beams  on  one  Part,  or  by 
thofe  Rays  rcflcftcd  from  the  Earth  on  the  otlier. 

CIcon.  What  you  fay  is  very  true ;  the  Earth  is  (as  I 
may  truly  fay)  a  noble  Moon  to  thofe  Lunarians  who 
are  blcffed  with  a  Sight  of  it.— -Our  full  orbed  Earth  is  a 
Moon  more  than  fixteen  Times  as  large  to  tlicm  as  their 
puny  Moon  is  to  us. — I'hey  alfo  fee  the  plealin^  Ap- 
pearance of  Land  and  Water,  fiery  Meteors,  Cloui, 
nay  our  Towns  and  Cities  are  feen  by  them,  (if  they  did 
but  know  itj  in  each  Revolution  of  the  Earth. 

Euphrof.  Well,  I  almoft  envy  them  the  Pleafuie.— 
But  let  us  make  the  moll  of  tliat  Part  of  the  Moon  wc 
are  permitted  to  fee,  which  if  you  pleafc  to  ftiewn^ 
through  a  Tclcfcopc,  as  you  promifcd,  I  am  perfuaded  it 
will  afford  mc  an  agreeable  and  delightful  Speftacle. 

Clcon,  That,  my  Euphrofyne,  Til  readily  do  ;  and 
Ihrough  fuch  aTelefcopc  as  will  juft  take  in  at  one  View 
her  full  enlightened  Orb,  which  you  now  fee  rifing  with 
fuch  Majcfty,  and  advancing  up  her  arched  Path  with 
folcmn  Pace  in  yonder  eaftern  Sky. 

Euphrof,  I  fee  her  ;  fhc  is  juft  rifcn,  large,  bright,  and 
full  faced  ;  pray,  fix  tlic  Tube  at  this  Window,  and  wc 
may  view  her  without  ftirring  from  our  Place. 

Clcon.  I   will. 'Tis  fixed,  and  ready  :  View  hct 

various  Face. 

Euphrof  I  am  impatient  to  peep. — But,  Heavens ! 
what  do  I  fee  !  a  lars^e  Map  of  fome  diftant  World  ;  or 
rather,  an  huge  terrcftrial  Globe  !  for  a  Globe  it  feenis 
to  be  very  plainly,  and  not  a  flat  Surface  as  it  appeaii 
to  the  Eye. — What  arc  thofe  fpacious  fhining  Trafts, 
thofe  large  and  oblcure  Regions  f — Thofe  very  bright 
Spots  that  fccm  hke  Stars,  Ihining  out  of  the  darkci 

Parts 
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Parts, — particularly  that  remarkable  large,  round  Spot, 
towards  die  lower  Part  of  the  Orb,  which  (hines  with  a 
Heady  Luftre  above  the  Reft,  encircled  witli  a  dulky 
King,  from  which  proceed,  as  it  were.  Streams  or 
Streaks  of  Light. — — I  never  before  faw  fo  curious  a 
Pifturc  in  the  heavenly  Bodies,  or  Landfcape,  or  what 
iQiall  I  call  it  ?— I  could  feaft  my  greedy  Eyes  'till  Morn- 
ing with  the  delightful  Profpeft  ! — Say,  C/eonicus^  does 
it  not  look  like  *  an  inhabited  World  ? — Tell  me  the 
OfMnion  of  the  Philofophers  on  this  curious  Subjed. 

CIe§fi.  I   will. They  judge  the  Moon  to  (>e  a 

Globe  like  our  Eanh,  inhabit^  with  various  Species  of 
Animals^  in  various  Degrees  of  Perfe&ion.  The  bright 
Parts,  they  fey,  muft  be  various  Regions  of  Land  Ihin- 
11^  by  the  reflected  Light  of  the  Sun ;  the  dark  Parts, 
Ociiansy  Seasj  and  Rivers^  which,  as  they  abforb  the 
Light,  muft  needs  appear  dark.  The  bright  Spots  amid 
the  darker  Parts  are  Iflands  in  the  Seas,  and  Mountain 
Tops,  gilded  with  folar  Beams.  The  I^rgp  round  Spot 
you  admired,  is  a  prodigious  Mountain,  elevating  its 
lowering  Head  from  a  deep  and  darkfome  Vale  furrounding 
it ;  the  bright  Streaks  are  Ridges,  and  Chains  of  Moun- 
tains, which  extend  thcmiclves  therefrom  towards  dif- 
ferent Parts,  and  to  vaft  Diftances. 

Euphrof.  Surprizing  all !  Land  and  Sea,  Moimtains 
Und  Vales,  in  the  Moon  !  Wonderous  Siniilitude  to  our 
Earth  !  What  would  the  Poets  have  faid  ?  How  beauti- 
fully would  they  have  defcribed  this  pleafing  Theme, 
Who  were  To  lavilh  in  the  Praifes  of  Parnajfus  and  Helicon^ 
and  Tempers  pleafing  Vale  ? 

Cieon.  They  would  have  been  proud  of  fucli  a  Subjeft 
no  Doubt.  The  Phafes,  and  Spots  of  the  Moon,  have 
been  thought  a  Theme  not  unworthy  the  Mufes,  as 
appears  in  the  Strains  of  fome  of  our  modern  Poets.  Of 
whom,  thus  Mr.  Brown. 

Regard  the  Spots  which  mark  the  lunar  Faee^ 
Her  Figure  changing  in  her  monthly  Race  : 
A  Crfkent  now^  hut  feebler  Light  Jhe  yields ; 
Now  half  her  Dijk  her  bounteous  Brother  gilds ^ 
Uowrijmg  in  the  Eaft^full-orb*dJhe  glows. 
And  o^tr  the  Night  berjilvir  MantU  throws^ 
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7T>i  Rou^hnefs  on  her  hroken  Edgi  nveab^ 
Her  Surface  mtjk^d  with  Vales^  and  pointed  HtU$.    • 
Her  brighter  Part^^  the  Sage  mountaineous  deems  ; 
Her  da^Jte'-,  Oceans,  Seas,  an  ^  zmplc  Streams. 
Euphrof.  Well,    I  give  you  my  Word,   Cieonicus^  \t 
you  fay  mucli  more,  I  fhall  fcarce  forbear  wifhing  myfeJf 
there  to  view  the  vaft  Countries ;  to  fee  what  Sort  of 
People  inhabit  them  :  to  obferve  their  various   Animals, 
their  Trees,  and  Plants,  their  Arts  and  Sciences,  their 
Seafons  and  Weather  ;  for  ail  thofc  Things,  1  prefume, 
you  allow  arc  there  as  well  as  here. 

Cleon.  Moll  Philofophers  do  allow  it,  but  (bme  deny 
the  dark  Parts  to  be  Seas,  and  lay  they  are  either  Vales 
and  deep  Caverns,  or  elfe  Land,  of  fuch  Mould  as  will 
not  refleft  Light  enough  toniake  it  look  bright  like  the 
Reft.  They  alfo  deny  there  is  any  Atmofphere,  or  Bodjr 
of  -lir  about  the  Moon,  and  tlicrefore  no  Vapours  o^^ 
Rain,  tf^c, 

Euphrof.  Indeed,  Cleomcus  :  Pray,  if  tlicre  be  no  Air % 

how  do  die  Inhabitants  and  Animals  live  ?  and  if  n^^o 
Rain,  how  do  Trees  and  Plants  grow  ? 

Cleon,  I  can't  tell  what  Anfwcr  they  would  maketr^MP 
fuch  Queries.     Sure  lam,  that  Animals  and  Vegetabk^^  cs 

like  ours,  caYinot  live  or  grow  where  there  is  no  Air  m ^  o^ 

Raiin  ;  and  therefore  they  muft  be  either  different  fror:^  ^^ 
ours,  or  none  at  all ;  which  Suppofition  will  maks  thc^-^hc 
glorious  Orb  of  the  Moon  of  very  little  Confecjuencc  tr^"  ^^ 
us,  and  none  at  all  to  itfdf ;  an  huge,  but  uninhabited^  ^^^ 
Wild  of  barren  Hills  and  gloomy  Vales  :  A  Notion  c^  ^ 
it  quite  unwoithy  its  Maker. 

Euphrof.  The    I  hilofophers   then,   I    find,    ard    n^  M^ot 
agreed  what  Kind  of  fc^ntertainment  the  Moon  will  affoRP^  ^^^ 
one,  and  'till  thev  arc,   1  Ihall  wave  all   Thoughts  c^       °' 
-  going  Thitlier.     The  next  Thinp;  I  would  require  of  yot^'  ^"» 
is  how  it  comes  to  pals,  the  Moon  every  Month  puts  o^^^^'^ 
fuch  a  Variety  of  Hiaf'cs,  appearing  wovf full^  novv  bakecs^^ 

then  horned,  and  not  at  all  when  new  ? But  I  rccoK^-^" 

Jeft  mvfclf ;    you  explained    thefe   Appearances  .in  th^^^ 
Planet  Fenus.  and  thofe  of  the  Moon,    I  prefume,  ha^^"^ 
pen  after  the  fame  Manner. 

Cleon.  They  do  ;  but  it  will  be  worth  while  to  be  ^ 
lUtle  more  particular  in  explaining    the  lunar  Phafes^ 

You'l/ 
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Yoq'U  eafily  conceive  tlie  Reason  of  them  from  this  little 
Scheme ;  where  you  fee  the  large  Sun  darting  forth  his 
Beams,  which,  at  the  vaft  Diftance  of  tlie  Eardi  and 
Moon,  fall  nearly  parallel  on  them.  T  is  the  Eaitti, 
ind  A,  B,  C,  D,  E,  F,  G,  H,  the  Moon  in  feveral  Parts 
if  its  Orbit  circling  round  it.  Here  firft  you  obfcrve^ 
that  Half  of  the  Earth  and  Moon,  which  is  towards  the 
Sun,  is  wholly  enlightened  by  it,  and  the  other  Ha!f» 
Mrhtch  is  turned  from  it,  is  totally  dark. 

Eupbrof.  This  I  apprehend  very  well,  it  being  evident 
Brom  the  Figure; 

Cfcf JR.  Confcquently  the  Moon,  when  it  is  in  the  Po- 
Stion  A,  that  is,  in  Conjunffion^  or  exaftly  between  the 
Earth  and  Sun,  will  have  all  her  enlightened  Part  turned 
owards  the  Sun,  and  all  her  dark  Part  towards  the  Earth, 
n  which  Cafe  we  caniK>t  fee  her,  and  is  therefore  iaid  to 
yt  a  new  Moon* 

EupbroJ.  I  take  you  very  well ;  pray  go  oa. 

CU9n.  When  the  Moon,  has  gone  from  A  to  B,  then 
n  that  Half,  b  a  c^  which  is  turned  to  tiie  Earth,  a 
hiall  Portion* of  her  Surface  is  enlightened,  as  a  A,  and 
viU  appear  of  the  Form  reprefcnted  at  B,  in  the  other 
Scheme,  (Jee  Plate  XIIL)  whidi  Ihews  you  HoLtPbafts  of 
he  Moon« 

Eupbrof,  Very  good;  and  now,  deonlcus^  I  fuppofc 
rou  fay  the  Moon  is  horned^  from  the  Figure  ihe  makes ; 
lo  you  not  ? 

dkon.  Yes,  mv  Euphrofyne^  fhe  is  then  faid  to  be 
Sn-fud^  or  corniculated^  which  is  all  one  ;  but  fhe  becomes 
pdually  lefs  and  Icfs  fo  as  fhe  approaches  to  C,  in  which 
situation  fhe  is  faid  to  be  in  her  ^adrature^  or  Squaic 
o  the  Sun  ;  and  then  one  Half  oftbat  Part  towards  the 
Lardi  is  enlightened,  and  appears  as  at  C  among  the 
^haies.  She  is  now  £iid  to  be  dichotomized^  hiJeSed^  or  a 
i^V  Moon. 

Eupbrof.  And  thus  when  fhe  comes  to  D,  I  fee  the 
ireateft  Part  of  that  Half  towards  us  is  enlightened,  and 
ppears  of  the  fame  Face  as  at  D  in  this  other  Scheme; 
Ad  what  Name  have  you  for  it  then,  pray  ? 

Cieon.  She  is  then  faid  to  be  gibbous  ;  and  this  Phale 
^r  AfpeA  increafes  till  fhe  comes  to  the  Situation  E, 
vhere  fhe  is  in  Oppofition  to  the  Sun,  and  conftquently 

turns 


122        THE  YOUNG  GENTLEMA>r 

turns  all  her  illuminated  Surface  to  the  Earth,  and  (hincf 
with  2.  full  Face,  as  you  row  behold  her ;  for  which  Rca- 
fon  fhe  is  called  a  Full  Moon. 

Euphrof.  All  this  I  conceive  perfcftly  well  from  the 
Schemes  ;  and  alfo  I  fee  that  as  (he  pafles  the  other  Half 
of  her  Orbit,  from  E  by  F,  G,  and  H  to  A  again,  (he 
puts  on  die  fame  Faces  as  before,  but  in  a  contrary  Ordiir 
and  Pofition. 

Clcon.  Very  p;ood.  Sifter ;  I  fee  you  have  a  right 
Notion  of  the  Matter,  and  need  nothing  further  to  be 
faid  on  this  Head.  I  doubt  not  alfo,  but  you  will  eafily 
conceive  tliat  when  flie  is  new^  and  feen  in  the  fame  Part 
of  the  Heavens  with  the  Sun,  Ibc  muft  needs  rife  and  fet 
with  the  Sun  ;  as  on  the  contrary,  when  (he  is  at  E,  a 
full  Moon  being  cxaftly  in  an  oppofite  Part  of  the  Heavens 
to  tlie  Sun,  ihe  muft  then  rife  when  the  Sun  fets,  and 
fet  when  he  rifes. 

Euphrof.  Yes,  this  I  eafily  undcrftand ;  but  am  at  a 
Lofs  to  know  the  Time  of  her  Riling  and  Setting  in  any 
other  Situation. 

Clcon.  No  Wonder  if  you  are,  fincc  it  is  always 
variable;  but  this  much  you  may  know,  that  all  the 
while  the  Moon  is  paffing  from  A  by  C  to  E,  (he  is  to 
the  Eaji  of  the  Sun,  and  rifcs  and  fcts  after  him  ;  but  ih 
going  from  E,  by  G,  to  A,  fhe  is  fVeJl  of  the  Sun,  and 
rifes  and  fets  before  him  :  Arjja\'%  Jh'inhig  fuch  a  Part  of 
ihe  Night  as  is  proportional  to  the  illuminated  Part  of  her 
Surface  towards  us, 

Euphrof  Dear  Brother.  I  am  plcafed  when  I  can  get 
but  a  general  Idea  of  Things  ;  to  know  but  fomething 
is  infinitely  more  fatisfp.ftory  than  abfolute  Ignorance.— 
But  the  Night  is  far  advanced,  pray  anfwer  me  one  or 
two  Quftions  more  very  briefly  ;  Is  not  that  a  rcflcAed 
Light  with  which  the  Moon  Ihines  thus  pleafantly  ? 

Clecn.  It  is  ;  and  therefore  fo  exceeding  weak  and 
languid,  in  Comparifon  of  the  Sun's  Light,  that  the 
greateft  Burning-Glafs  will   not  colleft  enough  to  makie 

a  fenjible  If^armth. And    thofe   who  have  made  thfe 

Computation,  fay,  the  Full -moon  Li^ht  compared  with 
Day  Light  is  ;/;;/V/v  thoufaKd  Timc%  Icfs  than  it.  Of  the 
full  Moon,  and  her  borrowed  Light,  thus  Mr.  Baker. 
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tyhen  God  appoints^  the  hemtd  Moon  renuvs 
Her  -vuaniKg  Lights  and  htr  whole  Vifuge  Jhews. 
FuifiU  htr  Courfe  in  Circles  yet  unkncivn^ 
And  ckcars  Alankind  with  Lujirt  net  her  cwn. 

Uiiiverfc. 

Euphrof.  Cliears   Mankind  indeed  ! Bur,  prav, 

has  not  the  Moon  a  very  great  Influence  on  tlie  E!artli, 
and  Planets,  and  Animals  thereon  ? 

CIcon.  It  would  l>e  cndlcls  to  recount  all  the  fenfckfs 
"Whimfies  that  have  pofieircd  the  Noddles  of  tliecrediilous 
Vulgar,  in  this  Rcfpcft.  Hudibras  is  very  witty  on  this 
Subjeft,  and  very  dcfci-vcdh'. 

The  ^ieen  of  Nighty  v;hfe  vafl  Command 
Rulf's  alliks  Sea  and  half  the  Land^ 
jind  over  tnciji  and  erazy  Brt.ins^ 
In  high  fprir.g  Tidcs^  at  Mid^Kight  reigns, 
Tho*  wc  arc  not  to  imagine  that  fcecaufc  fome  I:avc 
afcribed  too  much  Dominion  to  the  Moon,  Hjc  has  none 
at  all ;  by  her   Nearnefs  to  the  Earth,   fhc  verv  mi'cli 
afFeds  the  Air  by  the  Power  of  Gravity,  and  ca;:':';ji  idcIi 
Alterations     therein    as    have,    doubtlefs,    conrdcial^lj 
Effefts  thereon,  with  Refpeft  to  the  Weather  at  fui^dr v 
Times.     Alfo,  fhc  muft  be  allowed  to  have  fomc  Ir.r' j'- 
cncc  on  the  Syftem  of  Ilumouis  and  Juices  injhc  Bock-s 
of  Plants  and  Animals,  fince  we  find  the  Ebbing  arj 
Flowing  of  the    Sea   are  certainly  the   Effcfts    ct   her 
Attra£tion  (as  we  Ihall  more  particularly  coniidcr  hc:c* 
after.) 

Her  dcflind  Rule,  9*er  Ocecnjhe  fref'les^ 
And  pours  upm  the  Sbire  bir  lagging  T:d:S, 

L'-'ii-.trr* 
Euphrof  Weil,  be  that  as  it  will,    I   am  r.ot  i:i'.:cn 

concerned. 'Tis  fufficicntly  Ip.te,  \yc\  tl.c  Moon,  iii.c 

a  Mid-ntght  Sariy  invites  us  wilh  her  Icrcr.c-  and  i>liJk(i!titf 
Luftrc,  yet  to  refill  the  Laws  of  tyrant  Nature,  ar.d 
banilhcs  Sleep  from  my  Eyes  ;  the  B'-d  i,  aclcomv  i^!?-a. 

1  could,  methinksi  fpcnd  tIi'j  v.-hoit  M^;lit  in  Whiv.- 

ing  over  the  pleafing  fiiady  Scenes  cf  ih'.- Park— bu?  1  i'- 
xnily  Order  forbid 3  it. 

Clean.  Such  a  Moon-li^ht  Ni.  lit  i=  t:<tr'rr.'.Iy  ''• - 
lightful  indeed  I  the  Poets  wci-:-  'c-irSle  of  t:.i>.  ^..1 
have  nobly  defcribtd  the  Plij^iu...  tl.-fr.r.  'J!.-  w.- 
^cnt  Homer, 
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Sf  when  the  M^on^reful;int  Lnmp  of  Nighty 
0*ir  Heavns  c!i:ir  Azurt  fpreads  her  facredIJ*U\ 

fVh^n  not  (I  Breath  (ftjlurhi  the  Deep  ferent^ 
Anin^t  a  C.ofdl  o  ere  aft  $  the  file  mn  Scene  i 
A^oun  i  her  T'hr'.ne  the  vivul  Planets  roily 
And  S'ftrs  unKumhLr'dgild  the  glowing  PM. 
Oter  the  dark  Trees  a  yellower  f  'crdu*  e  Jhed^ 
And  tip  with  Silver  evry  AlGUf;t,uns  Hr^aJ; 
Thcnjhne  the  /aUsy  the  Rods  in  Proffer  rife\ 
A  Fiod  fGlcry  burfts  from  all  the  Skies  j 
TJtf  confaous  S  valns^  rejoicing  in  the  Sights 
Eye  the  blue  Vault ^  and  blefs  the  ufeful  Light. 


DIALOGUE     II. 

Of  the  Moons  or  Satellites  of  Jupiter  a^ 

Saturn. 

Cleonicus, 

WELL,  Euphrofync,  how  arc  you  difpofcd  to  fyc^^^ 
tills  Evening  ?  you  fee  'tis  like  to  be  a  very  SJ^ 
one. 

Eyphrof  You  fcem,  Cieonicus,  to  reprcfent  the  Evcni^f^* 
as  inviting  to  a  Walk  ;  than  which  nothing  will  be  m^^^' 
agreeable  to  nie,  if  you  are  fo  inclined.  ^-^*^ 

Clcon.  You  know.  Sifter,  my  Inclinations  were alw»^^^^ 
to  gratify  you  in  every  I'hing  in  my  Power. 

Euphrcf  You  are  very  r.ood  for  that  indeed,  Cleoniar -^  j^ 
but  which   Way  will  a  VValk  be  moft  agreeal)le  ?  Sh^^ 
we  take  a  Tour  round  the  Park,  or  (as  we  have  fometicft-^ 
done)  over  the  green  Corn  Fields  to  that  yonder  pleafa: 
Hill? 

Cleon^  The  Moon  will  make  the  Avenues  of  the  Paf 
extremely  agreeable  ;    but    the  Hill  will   fuit  with  oC^ 
Deiign  beft  I'o -night,  which  you  know  was  to  take     ^ 
more  particular  Survey  of  the  Moons  which  attend  Jupf^ 
ter  ana  Saturn, 

Euphrof.  Let  that  determine  us  then  ;  I  believe  w^ 
Ihall  nave  equal  Pleafure  in  going  that  Way  :  Are  yoiJ 
ready  to  walk  ? 

Cleon* 
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bave  only  the  Tdcfcopc  to  take,  and  thea 

You  are  now  ready,  I  fee. — But  as  we  go 
ay,  CUonicus^  give  me  fome  more  particular 
the  Moons,  which  you  fay  attend  JupherTind 
1  ahb  the  Reafon  Why  fome  Planets  have 

others  none  ? 

le  Planets  Afcrcury  and  Vcnt/shvixe  no  ^/?oons^ 
f  cannot  be  luppoied  to  want  any  in  fuch 

the  Sun;  and  as  to  Alqrs^  there  has  been 
sred  about  him,  and  it  is  very  Hkely  he  has 
r  becanfe  there  may  be  no  Inhabitants  there, 
fmall  Planet,  and  of  a  different  Afpeft  from 

or  ehe  they  may  be  fupplied  with  Light,  by 
;  other  \V  ay  ;  perhaps  by  a  native  Luftre  ojf 

Soil  of  that  Planet,  which  may  fhinc  in  th© 
he  Sun,  like  fome  natural  Phofphors  with  us* 
(7  can  cfFeft  the  fame  Things  by  more  Wajrs 
id  generally  Ihcws  his  boundlcfs  Power  and 
an  infinite  Variety  of  Methods  he  often  takes 

Well,  it  feems  JufUer  and  Saturn  bave 
igh  to  afford  us  a  bubjeft  of  Speculation  To- 
r,  by  whom,  and  how  long  have  they  been 

le  Moons  or  Satellites  of  Jupiter  were  difi» 
of  all  by  one  Galilcoy  a  fampus  Italian  Philo- 
)  (as  himfelf  tells  us)  in  the  Year  16 10,  on 
Jan  ar\\  at  Night,  faw  three  fmall  bright 
ear  Jupiter^  two  on  the  Eaft  Side,  and  one 
I;  tneie  he  took  to  be  fixed  Stars  at  that 
lappening  the  next  Night  to  view  them  again, 
n    all  three  on  the   Weft  Side   of  Jupitfr^ 

him  greatly  wonder  how  this  could  be,  fof 
^ent  quite  inconfiftent  with  the  Theory  of 
nd  fixed  Stars.  On  the  loth  Night  he  law 
d  both  on  the  Eaft  of  Jupiter  \  on  the  nth 
>ut  two,  and  both  on  the  fame  Side;  but  one 
twice  as  large  as  the  other  ;  and  thence  he  was 
ere  not  tlie  fame  he  faw  the  Night  before. 

Night,  viewing  them  again,  he  faw  four  of 
t^rs,  three  oh  the  Weft  Side  ofjupiter^  and 

one 


X26       THE  YOUNG  GENTLEMAN 

one  on  the  Eaft  Side  j  all  nearly  In  a  ft  rait  Line.  Thdc 
were  all  he  couKl  ever  difcovcr,  and  by  conftandy  obfer- 
ving  tlicir  Situation  and  Changes,  found  they  were  not 
fixed  Scars,  but  Moons,  or  lecondary  Planets,  rcvohing 
about  Jupiter^  in  die  fame  Manner  as  the  Primary  Phncts 
revolve  about  the  Sun.  To  thefe  he  firft  gave  the  Tide 
of  Alcdicean  Stars,  in  Honour  of  the  Family  of  the  MtdkU 
who  were  his  Patrons. 

Euphrof.  No  Doubt  but  diis  new  Difcovcry  was  very 
agrceablcNcws  to  the  Aftronomers,  and  greatefully  re- 
ceived by  them. 

Cleon.  Surprifingly  fo ;  it  is  not  eafy  to  imagine  wiA 
wliat  Eagernefs  they  all  hailed  to  view  the  new  Wonder. 
yupiter  had  now  more  Addreflcs  than  when  he  was 
cftecmcd  a  Dcit}' ;  cverj'  one  being  willing  to  fee  thcncw- 
difcovercd  Equipage  and  Attendants  of  this  great  Lord; 
*till  at  length  their  Motions  became  fo  well  obfervcd,  as  to 
be  found  regular  and  conflant,  and  fo  became  reduced 
to  a  I'heory,  as  pcrfcft  as  diat  of  the  Moon,  or  larger 
Planets. 

Euphrof.  Why  tj>cn,  I  fuppofe,  you  can  tell  their 
Diftances  from  Jupiter y  the  I'imcs  of  their  Revoludons 
about  him,  ^r. 

Clron.  Yes,  very  well.    For  by  the  Theory,  the  ncarcft 
Satellite  to  Jupiter  is  diftant  from  him  about  onebundni 
tight :-cifJ?i  thou jand  MUcs^  and  performs  its   Revolution 
motif  ]%)\   1 8  Hours  and  27  Minutes.     The  fecond  is 
dilip.nt    from    Jupiter  about    three  hundred    end  W?'«9 
ihottjcind  Milesy' :i\\i\  its  Period  is  three  Daysy   13  Ho^t'^y 
4irJ \ '-{  Afinutes.     The  third  Satellite  is  diftant  about/!';' 
hundred  and  thirty  fx  thcufand  ATiles^   and  its  Periodic 
ft:  en   Days,  three  Hours,   and  ^^  Minutes.     The  fo^^ 
orutmoft  Satellite,  is  d\ixd,nisibout  nine  hundred  and fef^^^' 
two  thoitfandAfiUsy  and  its  Period  is  in  16  DaySy  lb  iT^^^* 
and  32  Alinutes. 

Euphrcf.  'J'hcn  I  find  that  two  of  thofc  Moon5  ^ 
nearer  to  Jupiter  than  our  Moon  is  to  us ;  and  two  of  tt^ 
farther  diilant  from  him  tlian  ours  from  the  Earth. 

Cleon,  Very  true  ;  and  at  the  fame  Time  you  ohfirrv^' 
that  the  periodical  Time  of  our  Moon  is  greater  than  ^J 
of  his.  J 

Euphrcf.  I  do  :  And  now,  if  you  picafe,  I  fliall  be  &^ 
to  hear  the  fame  Account  of  Saturn  %  Moons. 
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I  C^ion.  The  firft  who  obfcrvcd  tlie  Satellites  of  Saturn^ 

f        ^y^sHugrnius,  a  Dutch  Confulf  who  in  the  Year  1655 

difirov-rrcd  one,  which  is  the  fourtli  from  Saturn,     But, 

>s  I  have  told  you,  Saturn  has  five  Moons,  and  all  the 

other  four  were  difcovcred  by  Signior  Caffini,   an  Italian  f 

^c  third  and  fifth  in  the  Year  1671,  and  tlic  two  inncr- 

*>oft  in  the  Year  1686.     He  called  them  the  Lodovlceam 

^^3rs,  in  Honour  of  Lewis  the  Greats  in  whofc  Reign 

Wiev  were  difcovcred. 

£uphrof.  And  is  the  Theory  of  thcfe  Moons  as  certain 
as  thofe  of  fupltcr  ? 

Ojfon.  They  are  not  fo  cafily  obfcrved  as  Jupiter'' j^  by 
^cafon  of  their  great  Diftancc  from  us ;  but  tlic  induftri- 
^^s  Aflronomcrs  have  found  tlicir  Diflaiice  from  Satuntp 
^^d  the  Time  of  their  Revolutions,  as  follow  : 

The  firft  Satellite  is  diilant  from  Saturn  about  eirhty- 
*xw  tboufand  Afiles,  and  his  Period  is  one  Day^  21  Iioursp 
Und  18  Afinutes. 

The  iecond  is  diftant  about  one  hundred  and  feventj' 
fiue  thoufauH  Miles ^  and  its  Period  is  two  Days^  ij  HourSf 
find  41  Minutes, 

The  third  is  diftant  about  two  hundred  and  fifty-four 
tboufand  Miles^  and  its  Period  is  in  fjur  Day%^  1 2  llourg 
and  25  Minutes. 

The  fourth  is  diftant  about  fix  hundred  and  forti-nint 
tboufand  Mifes^  and  its  Period  is  15  Duys^  22  Hours^ 
gnd  41  Afinutes. 

The  fifth  is  diftant  7i\Y^MX  nineteen  hundred  and Jixty-fcur 
tboufand  Milesy  and  its  Period  is  79  Daysj  feven  Hours, 
fna^i  AJinutrs. 

Euphrof  Why  then  I  find  that  fome  of  5^/wr«'$  Moons 
are  much  nearer,  and  othci  s  much  farther  from  bim  than 
arc  thofe  oi  Jupiter  from  him. 

Cleon,  They  are  fo."  And  now,  Sifler,  we  are  come 
to  the  End  of  our  Walk ;  we  will  take  a  particular  View 
of  thofe  Moons  witli  this  excellent  rcflc£ting  Tclcfcofic, 
and  you  will  fee  tliat  fo  true  is  the  Theory  of  tlvtkfeeon- 

dary 

^  •  To  give  tlic  Reader  a  better  Idea  of  this  Syflcm  of  Satttrm 
Mian  Moons,lh^^'c  drawn  them  all  out  at  fuchDiflanccs  at  they 
have  from  the  Ccmtcr  of  their  Tiimary  in  the  Hcaveni,  to. 
gether  uitii  the  proi>ortional  Magnitude  of  iia.'ur/t  and  hi» 
^ng,  in  riate  XIV, 
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iary  Planets^  that  tbofe  of  Jupiter  will  appear  iitnated  on 
each  Side  of  him,  jull  as  1  have  rq)rcfentcd  theoi  in  this 
Jittle  bcheine. 


o 


Evphrof.  Indeed  !  Can  you  predict  and  dcfcribe  theif 
Order  and  Pofition  for  any  given  Time  {o  exadly,  betbre 
it  comes  to  pal's  ?  But  let  me  prove  you 

Cieon,  You  Ihall.     See  Jupiter  near  South-Weft— 

1*11  dirci^  the  Tclefcope  towards  him It  is  fixed; 

fee  his  MooPii: 

Enphi'of.  1   fee  them  plainly  as  you  have  represented 
them —Two  on  tlic  Ltft  Rmd  and  two  on  the  Right; 
one  of  which  latter  is   near  to  Jupiter,  the  other  at  the 
j;r«ttcft  Dirtance  from  him  -They  appear  exceeding  plain 
indeed  — and  lie  very  nciily  ina  llraitLine— ^«/>/>/r  him- 
felf  fhincs  extremely  fair  and  large— 1  have  loft  Sight  of 
one  of  the  Moons -and  the  others  are  jiomg  alter— They 
feem  to  have  a  quick  Motion  to  the  Right,  and  will  ibon. 
all  difappcar.— Well,  thev  arc  a  prettv  Si;^ht,  and  worttiy 
the  Curiofity  of  any  Perfon.  — But  let  me  now  view  tl^o 
Moons  of  Saturn  t 

C-e^n.  Saturn  you  fee  yonder  about  South-Eaft,  it^  ' 
Tcry  good  Situation  for  our  Purrofc. — ^^Tll  turn  t"*^ 
TelefcoiJe  about  and  direct  it  to  him.—  It  is  now  fix^^^ 
Fjfpkrolpic  \  fee  Saturn  his  Ring,  and  two  of  his  Moons  ^* 
in  View. 

Eupkrof.  I  fee  them— -but  the  Moon^  are  fo  verj*  fm^v- ' 
I  can  but  juft  difcern  them  -They  are  both  on  the  L  f^ 
Hand  of  the  Planet- iV//^/r«  Ihines  very  ferenely-  I""^^ 
Rttig  U  a  Prodigy  never  enough  to  be  admired  ;  with  il^^*l 
1  ckfcopc  I  can  plainly  fee  the  dark  Skv  between  him  a.*^^ 
the  Ring— Bur  he  harfcns  from  my  Sic;ht.  I  havefcaft  ^^ 
my  Eyes  fiifficieiiUy  with  the  pWllng  Wonders,  a*^^ 
%vtfrt  ff^-j-^  JTV7  5^^T  in  general  had  the  Happincfs  of  taftir^-l§ 
lia  c  I  im  ^  .  r4^^>ith  me,  Clrmltm^  I  thank  yoU  ^ 
"^  '     hi^h  and  let  us  now  prepare  to  g<^ 

afie  picafed  with  tlie   Sight  you 
It  a  better  Opportunit)-  could  not 
9l6  Air  feems  now  coid^  and  wc  ^Ul 
rtBo  rtqucft. 


AND  LADY'i  PIIILO  5  C  ?H  Y.      ;i> 

Jiuphrof.  And  Ter  us  7.-2!i  tpLit  :  ^'.i  sj  ^t  ~^'c 
a/i£wcr  nic  a  few  QuciVior**  co-^^trr.irr  ':.r;t  :!>:-.•.  . 
A  XI  d  in  the  firfi  Piicc.  v. hy  d'^  t  .-.it  ::'  7^  :://■  -f^a.^  Sw 
ill    a  ftraight  Line,  in  •'.  5i*-iT:'.'  ..r.':  ?•.:  'i'»'*  '•  • 

dcon^  This  i;o.v:;.;:  ::.'".:.:::  -.,  ^  .  .  f^:,?,  0-":ru 
rcji-ind  their  Fri:n2Tii- ai  -it:.:-..:  . .-  -:  •-.:.  L"*.  i-i 
'A  liof:Plan?>.  arc  r.ciri.  i:i  liiS  P.i:/-  '.:  :.%•_  L«.-^:<  '.  Or- 
bit ;  forthea  CiiL-lji  vi*.  \y:  yz^^'-.ii-.-L  -.v.  -....:  I^-zr^t- 
tCf-:3  by  the  Eye.  anci  al.  Jioc..-s  i;.  :'-.:.  C.-'-^n  *=_.  i*:^^ 
to    nio ve  i  u  that  right  L '  r*  ? . 

Jlt^phrof.  1  can  iCiir:--  tcii  .vhi:  y, :  -::•.—., 

€Jici»n*  I  will  c.\pli::i  iny:^.:  2ry-i:-.:.--^y  V."  Cv-.c^t- 
liglit,  and  fhc;v  you  how  Bodies  n:'.'  ::.r  -n  f^il  C:--^.» 
as  the  Mocns  do,  wi'J  afp^sr  f.  mr^i  :r.  c  j:^:,\.  rz  Lc^t 
from  Eajl  to  JVeJl^  whiii  ihr-  Cixr.'ji  /c..;  r^  •'  l.r^f 
"-L^hich  is  mar  eft  to  you  ;  and  Uttn  Vj  rr-^^r.  t::i  ;/i-':  .i 
^^^  Jame ftraight  Line,  while  th^v  p^f:  tl.r-^^^j^,  *Zit  ^tw,iu 
^^{f  of  their  Orbits. 

-^uphrsf.  If  this  he  the  Ca'e.  thtr.  d-.h  ?.I:cr.  ivvts-. 
J^  go  a  certain  Difuncc  froir*  lU.':  to  \*  v>,  t;>:.'  :;-^xfi 
*^>ft  to  Eaft,in  each  Rr-oy^rir:.  ir.  ;•:  O-..  ^ 

^*^6n.  Very  true ;  and  :':^tn  t;/,-,!*:  i.:\    -  :  * .  ,-i*^  •^ 

^^t    the  rcmotcft  Moon  rr^v  fo,T;r'::.!,:  :.,*t:.  :.!36'r'-.  vj 

-r.^P'iir,  and  the  cjiitrsr,*  i  fir.ci  tl.-  *:.vi.'-:.'  r.i/.'rt  *A 

,  *  ^r«  conftantlv  chan.'.r*::  in  a  diriii   L.v;  ♦'.  ^•.'.  .';o;n 

^^^    Bodies  of  th'::r  Prirfr.f;.-. 

-^^phrcf.  I  oufcrvi  t.Mt  Line  in  -sThlc:.  v.'/y  ;\:;;,  •o 
5?^^^v^  pa&s  throu'^h  tht  Ce*-V:r  of  r;;ti:  ?:.nvftr..  v.'rrt- 
«'o     1  fuppofe  th-j- M.on,  CO  :on:n:rv-*.  *rV^'  '*^  J"*^- 
^  *^**  his  Body,  do  tlicy  not,  Cw^ntrui  ? 
jj^  ^^/fw.  Yes,  Sifter,   tl.ty  co  :  2:.i  •;.'-    t-.T;  t:;:',-?  -  on 
3^  ^  ^ody  of  tlieir  Prixnary,  fomrr ;;;;':.,  ;->:';   hr.^'.:   /.  ;;  , 
^    I'ometimcs  lik^  c.-r/:  ;/;r-. 
"^^tiphrof.  Pray  how  can  t-hst  b^  ' 
J    >^-*/fow.  Thev  TiaT'^raily  ^^pp^^r  '-:::;:.:  v/  th«  r'-;v-AvJ 
j^    ^llt  of  the  Sun,  ar.d  r!.c:l:  a:.:/ri';:-7  ':<-•   !.  o'.  i:--  »o 
^^"*^C2  very  laige  Sp^;t  or  Spot*  on  th';  ii,"  /':  r.r-^  :/:..•  t'j 
f»      "*      or  from  fomc  C^alltv  of  li.t  i.::*v:  ;.^t  £:.:  •o  :.- 

^^^  the  folar  Li;.hr. 
j^    ^uphrof.  The    Mof.n^    I    ^pp'/'/.r.d,    -.fi    -/  tr    •}  ? 
^^^^y  of  y^r'-'^,   as  thev  j  if';' i'rorr.   Lc.-    :o    ".V.;-,  o- 
^V^iibc  the  ncarcft  Fblf  o:'th-ir  0:u  ':. 

^^OL.  L  K  '^■.•'-' 
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CA 'y;:.  You  apprehend  tlic  Matter  right ;  and  you  wiO 
a.  tafily  concivc,  that  as  they  move  from  Weft  to  Eaft, 
or  drfcribc  the  remotcft  Semi-circic,  they  will  pafs  behind 
the  Bofly  of  their  Primary,  and  fo  will  be  ccHpfed  from 
our  S'loh't  at  that  Time. 

I*u/,/jrcf,  I  do,  Clecnicus  :  and  fliould  be  glad  if  I 
couM  fr'j  any  of  thcni  thus  cclipfcd. 

Ciion,  \  will  take  an  Opportunity  one  Evening  ere 
lon^S  to  flicw  you  fuch  an  Eclipfe  of  thcfc  Moons,  whidi 
yon  niiift  know  is  two-fold:  For(i.)  tlie  Satellite  may  be 
Iiid  from  our  Sic^ht  by  the  Body  of  die  primary  Planet, 
and  thU  is  called  an  Occultatton  thereof.  And  (z.)  the 
Sitdlitr  imy  Ix;  eclipfed  by  entering  into  the  Shadow 
of  tluir  IMmary,  and  this  is  called  an  Obfcurathn  of  thofe 
^^)ons,  or  molt  properly,  an  Eclipfe  of  xhcm, 

liiiphrof.  Why  then,  fincc  the  Time  of  tlieir  Rcvo- 
hitions  arc  lliort,  1  fuppofc  that  one  or  other  of  tlicm 
\\\\\\\  fa(|iRntIy  dilappcar. 

Clan.  Vtry  frequently  ;  vou  often  fee  one  or  more  of 
thcni  mifling;  and  ^^Iv.Afolyjicux  tells  us  he  viewed  Ju- 
piur  j1.  D'  1681,  Noyemhcr  2,  at  Ten  at  Night,  and 
ohferved  a  total  Difapi^earance  of  all  his  Moons  at  once  : 
yupUe-r^  lay<?  he  jocolVly,  appeared  folitar\',  and  as  it 
\vne  lU'li-itcd  by  his  C-iuitds,  and  a  bold  Luc':an  might 
h.ur  pulk'd  him  headlong  from  his  Throne  without 
Rrllllancc 

K:»pht.f.  \\\ll,  that  muft  be  a  very  wonderful  Sight* 
tiiilv.  -Init  v\n  Walk  is  ai  an  End  for  To-night,  I 
ftr  :  and  thcrotoie  ihall  fulpcnd  what  1  have  further  to 
tjucrv  *fi!l  To  ir.or'iow.  and  thank  you  for  the  Pleafuics 

of  l-j's   Kw'P.in;.; 

(.\'t\'-i.  ^\k\\  ricaiua^s  are  m;:riial,  I  feel  them  in  as 
lin.y  a  IVcKO  as  voi:  cm  do.  mv  Eucrrc'^*:^  ;  which  we 
lh.;*i  r.vn\  concliulc  \\::h  t?ic  rbllowiiv:;  Lines  of  Sir 
A  *  ^.■•.i  f>.*.v\'r.";\ 

//  .'•:  .•  r -ji-  y  .V.i*  r '!:::•:  p.l;Tj-.:nr  Tove, 
/*, * •    ,,/rA  F. ..■  ....  ...  D:"-- ".: : t  .* :i  t. 


■'■^  ■-•'••■  J."  '-■'^  *■*•<'*■   ■^•-  -"^  ■--  ^'-i' 
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DIALOGUE     in. 

Of  the   Fixed    Stars* 

Euphrofyfte. 

IF  you  remember,  Clecnicusy  you  was  faying  tliis 
Morning,  that  our  next  Converfation  in  the  rhilo- 
fophical  Way,  was  to  be  on  the  Subjeft  of  xh^ fixed 
IStars. 

CUonicus,  I  did,  my  Euphrofyne ;  for  having  already 
iconlidcred  all  the  moveable  Bodies  of  our  mundane  Syftem, 
wcare  of  Courfe  led  in  the  next  Place  to  thofe  which  are 
more  remote  and  immovcabiy  fixed  through  ail  the  vifible 
Part  of  the  Univerfe. 

Eufhrof.  The  Stars  will  afford  Matter  of  moft  agree- 
able Speculation ;  I  have  many  Things  to  afk  concern- 
ing them. — See,  the  Heavens  are  clear;  they  begin  al- 
ready to  twinkle, — Let  us  go  and  take  a  Walk  in  the 
Park  to  view  the  fpangled  Canopy. 

CUon,  With  a  very  good  Will,  my  Euphrofyne ;  this 
fine  Seafon  is  very  aufpitious  to  our  Deikns.  The 
Evening  fcems  to  invite  us  abroad,  in  the  language  of 
lAv.  Baker: 

Comiforthj  O  Man  !  yon  azure  Round furVey^ 

And  view  thofe  Lamps  which  yield  eternal  Day. 

Bring  forth  thy  Glajes ;  clear  thy  wandering  Eyes^ 

Milliom  bfyortd  the  former  Millions  rife: 

Look  farther : — Millions  more  blaze  from  remoter  Skies* 

Univerfe. 

Euphrof.  Exceeding  a  propos :  They  appear  Millions 
beyond  Millions  indeed  ! 

C/eon.  But  don't  miftake.  Sifter  ;  the  Meaning  is, 
they  appear  fo  numerous  through  tlie  Telefcope,  not  to 
the  naked  Eye. 

Euphrof.  Truth,  I  think  they  appear  fo  to  the  Eye. 
Is  it  poftible  for  the  Eye  to  number  them  over  all  the 
Sur&ce  of  the  Heavens  ? 

Cleon.  Yes,  Sifter  ;  all  that  are  vifible  to  the  Eye 
have  been  numbered  long  fincc  over  all  the  ftarry  Vault. 

Euphrof  Surely  you  joke  with  me  now,  CUonicus. 

Cleon.  Not  at  all,  Euphrofyne  \  the  Stars  vifible  to  the 
K'^  naked 
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naked  Eye  have  been  numbered  in  both  the  Hemifpheres, 
and  how  many  do  you  think  they  arc  ? 

Euphrof,  riow  many  !  Why,  ten  Thoufand  to  b- 
fure,  and  more. 

C!co)u  No,  no,  Sifter ;  nor  yet  fo  many  Hundreds 
neither  :  What  do  you  think  of  fix  or  feven  Hundred  at 
moft? 

Euphrof.  Think  !  why  T  think  any  one  may  fee  more 
than  five  Hundred  at  one  Glance,  look  which  Way  you 
will. — 

Cleon.  I  do  not  v.'onder  to  find  you  thus  miftakcn,  and 
furprized  at  what  I  tell  you.  People  take  it  for  granted, 
tliat  becaufe  they  appear  a  great  many,  and  fcattered  all 
over  the  Sky,  that,  therefore,  they  are  innumerable ; 
whereas  they  are  not  fo,  but  arc  eafily  numbered. 

Euphrof.  But  give  me  Leave,  Clconicus^  I  fear  you  go 
a  Step  too  far  :  Does  not  Jehovah  tell  Abrahamy  tliat  he 
will  make  his  Seed  as  the  Stars  of  Heaven^  as  the  Sands 
on  the  Sea  Shore,  and  as  the  Dufi  of  the  Earthy  which 

can't  be  numbered  ? Yea  the  Scripture  lays  cxprefsly 

in  one  Place,  that  the  Hojiy  /.  e.  the  Stars,  of  Heaven, 
cannot  be  numbered^  Jer.  xxxiii.  22.  What  (ay  you  to 
this,  Cleonicus^ 

Cleon.  Nothing  that  fhall  rcflcft  on  the  Holy  Scrip- 
tures :  Only  coniider.  Sifter,  what  a  mad  Piece  of  Work 
would  it  be  to  infift  on  die  liter  a  I  Senfc  of  the  Scripture 
in  every  Place  ?  and  our  Divines  will  tell  you,  that  in 
thefe  and  fuch  like  Places,  tlic  Scripture  fpcaks  by  Way 
of  Hyperbole^  which  is  a  Figure  of  Speech  very  beauti* 
fully  implying,  a  great  Number  by  one  i?i finitely  great. 

Euphrof.  Well,  in  thefe  Things  I  muft  fubmit  to 
fuperior  Judgement.  But  fince  you  fay  they  are  num- 
bered, pray  who  numbered  tliem,  and  what  may  their 
Number  be  ? 

Cleon.  The  ancient  Philofbpher  Hipparchus,  of  RhodeSf 
was  the  firft  who  undertook  the  arduous  Talk,  about  1 20 
Years  before  Chrift ;  darings  fays  Pliny,  to  undertake 
a  Things  ivhichfcemed  to  furpafs  the  Power  of  the  Gods^  viz. 
number  the  Stars  for  Pojierity,  and  reduce  them  all  to  Ru/e. 
— His  Catalogue  contained  one  thoufand  and  fjuenty-itvs 
Stars, 

Ptolcmyj  the  Egyptian  Aftronomcr,  enlarged  his  Cata- 
logue with  on\)' four  Stars. 
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After  Ptolemy y  JJlugh  Betghi^  the  Grandfon  of  Tamerlaln 
the  Great,  made  a  Catalogue  of  one  tboufand  andjeventeen 
Stars. 

Next  to  him  the  noble  Danijh  Aftronomer,  Tych9 
Brahe^  determined  tlie  Places  oifeven  hundred  and  f evenly 
feven  Stars^  and  reduced  them  all  to  a  Catalogue. 

Kepler  produced  the  next  Catalogue,  of  one  thoufandone 
hundred  and Jixty- three  Stars. 

After  this  fVHHam,  Prince  of  Hcjfe,  computed  the 
Places  of  four  hundred  Stars^  by  the  Help  of  his  Mathe- 
maticians. 

Some  time  afterwards  the  famous  Jefuit,  Ricciolus^  en- 
larged Kepler  s  Catalogue  to  the  Number  of  one  thoujand 
four  hundred  andjixty^  ^^g^^  Stars. 

'l*is  alfo  faid  one  Bayer  us  made  a  Catalogue  o{  one  thou- 
fund  feven  hundred  and  twenty-five  Stars. 

After  tliis  the  famous  HcveliuSy  of  Dantzlckj  compoftd 
a  new  Catalogue,  of  one  thou  [and  eight  hundred  and  eighty^ 
eight  Stars. 

The  late  incomparable  Aftronotner  Royal,  Dr.  Edmund 
Halley^  undertook  a  Voyage  to  the  Iflo  of  St.  Helena^  to 
obferve  the  Stars  in  the  fouthem  Hemifpjberc,  and  at  his 
Return  publilhcd  a  Catalogue  of  three  hundred  and feventy^ 
three  of  them. 

And  laftly,  the  moft  complete  Catalogue  of  the  Stars, 
was  that  made  and  uublilhcd  by  the  late  Mr.  Flamjiead^ 
in  his  Celcftial  Hittory,  which  contains  about  three 
tboufand  Stars^  which  by  far  the  greateft  Part  gre  to  be 
fccn  ordy  with  the  Telefcope.  And  thus  you  fee  to  count 
the  Stars  is  no  fuch  new  or  imprafticable  1  hing. 

Euphrof.  I  thank  you,  Cleonicus,  for  this  concife  Hi- 
ftory  thereof.  What  will  not  the  Skill  and  Induftry  of 
Men  enable  them  to  attain  to  ! 

Cleon.  You'll  further  wonder,  perhaos,  when  I  tell 
you,  that  there  is  not  the  leajl  Star  in  the  Heavens  to  he  feefiy 
^hofe  Place  and  Situation  is  not  better  known^  than  the 
Po/ttion  of  many  Cities^  through  which  Travellers  do  daily 
pafs. 

Euphrof.  That  is  very  wonderful,  indeed  ;  but,  T  pre- 
fume,  Mr.  Flamftead*^  Catalogue  docs  not  contain  all  tjic 
Stars  tliat  be  in  the  Univerfe. 
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Cleon,  All !  No,  nor  but  a  very  fmall  Number,  in  Corii« 
parifon  of  what  are  vinknown  and  unfeen.  The  Number 
of  the  Stars  through  all  the  extent  of  univerfal  Space  is, 
doubclefs  iniinitely  great ;  but  of  this  no  Man  can  ade- 
quately judge. 

Euphrcf.  Be  the  Number  of  the  invifible  Stars  as  it  will, 
I  am  fure  thofc  whicli  are  vifiblc  givp  the  Heavens  a  mofl: 
ajgrceable  afpcft  To-night,  and  brings  to  my  Mind  tWQ 
Jlines  of  Sir  Richard  Blackmore, 

If^ith  O'bs  of  Ligh:  be  mlayi  all  iJxe  Spheres^ 
Andjludi  the  fable  Night  with  Silver  Stars, 

Ckon.  7  he  fame  Poet  lias  anotlier  Strain  on  this  Sub** 
jeft,  very  grand  and  fublimc. 

He  fpiea^s  the  pure  CtruUan  Fields  on  hlghy 
And  arched  th(  Chambers  of  the  vr.ulted  S^y  \ 
iP'h'ch  he,  tofuit  their  Glory  with  their  Height^ 
Adorn' d  with  GbjbeSy  that  reel  as  drunk  with  Light ; 
J-J.s  Hand  diretled  all  the  tuneful  Sphens^ 
He  turned  their  Orbs^  and poUJh'd  a'l  the  Stars. 

Euphrof  'Ihc  Stars  are,  to  be  fure,  as  well  a  glorious 
Theme  as  a  beautiful  Scene — But  why,  CUonicus^^  do  fomc 
Stars  appear  fo  large,  and  others  fo  very  fmall  ? 

Clecn>  Bccaufe  fome  are  very  near  in  Comparifpn  of 
others ;  by  common  Experience  we  know,  tb&t)  equal 
Bodies  at  unequal  Diftances  will  appear  unequal  in  Mag- 
iiitude  ;  thofc  which  arc  ncarcft  appearing  largcft. 

Euphrr.i'^  Can  you  tell  any  Thing  certain  about  the 
Diilaiiceof  the  Stars  ? 

tVV:;/.  No;  the  Diftancc  of  the  neareft  fixed  Star  is 
immvafurably  great. 

Euphrc  '\  Can  you  make  noComputation  orGuefs  inany 
uile  probai)le  f 

dton.   Scarcely  that :  The  celebrated  Hugenius  tells  us, 

that  the  Dog-Star  (which  is  tlic  largell:,  and  confequently 

the  neareft)  appears  twei  ty  jevni  thoifand^fix  hundred  and 

Jixiy  Times  lels  than  the  bun,  and  therefore  muft  be  abovQ 

two  Millions' cf  Millions  of  Miles  from  us. 

Euphrof.   Stupendous  Diftance  ! 

6'/ti;;.  "So  great,  that  a  Cannon-! )all  would  fpcnd  near 
feven  hundred  ihoufand  Years  in  Hying  thither,  with  the 
lame  Velocity  it  has  at  the  Cannon's  Mouth.  ^  , 

Eiip'-rof,  >\ mazing  '  But,  pray,  muft  not  thofc  Bodies 
Ix  wry  larcc  to  be  villblc  at  futh  an  immcnfe  Diftance  ? 
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Cleon,  Yes,  immcnfely  large  indeed ;  and  not  only 
fo,  but  tlicy  mull  alfo  Ihine  with  their  own  native  Light, 
or  elfc  they  could  never  be  vifible  to  us  at  fuch  a  Dif- 
tance. 

Euphrof.  Indeed!  Why  what  will  you  make  of  the 
Stars  at  this  Rate  of  confidering  tlicm  r  I  believe  People 
in  general  look  upon  them  only  as  twinkling  Points,  to 

make  the  Night  pleafant. 

Clcon.  This  vulgar  Notion  of  the  S^ars  is  very  poor 
and  low,  apd  utterly  unwortliy  fo  grand  and  glorious  a 
Part  of  vifible  Nature.  The  Poet  ekrgantly  reproves  and 
derides  the  Ignorance  and  Stupidity  of  fuch  as  think  the 
Stars  were  appointed  to  ferve  fuch  mean  Purpofcs,  in  the 
following  Lines. 

And  can Ji  thou  think y  pcor  irorm  !  thsfi  Otbs  of  Light ^  0 
/;/  Size  irrnii  nfe^  in  Number  infinite^  > 

JVere  made  fir  t/iee  alone^  to  twinkle  to  thy  Sight  ?  j 

Prefurnptuous  Mortal !  can  thy  Nervet  difaj^ 
How  far  from  thee  they  roUyfrem  thee  hz-j;  kigt  ? 
IVith  all  thy  boafied  Kn9ulidgi  ean'Ji  thzu  Jte  O 

Their  various  beauty ^  Order  Harmony  ?  C 

If  not — then  fur e  they  were  not  made  for  thee,  j 

And  a  little  after ; 
CorrcSf  thy  aukward  Pride  ^  be  wife^  and  inoWy 
Thofi  glittering  Specks  thou  f carte  difcern^eji  beUWy 
Jre  Founts  of  Day^  jlupendous  Orbs  of  Light^ 
Thus  by  their  Dijiance  lejfend  to  the  Htght. 

Universe. 
Euphrof.  One  would  take  a  St*  • .  vr/irdjng  to  thcfe 

Defcriptions,  to  be  in  itfcif  fMTifw  Ui:*  \\Xs*  our  bun. 

Cleon,  You  have  juft  hit  w/v  v.«  v^Ar.\*y.^  my  Euphrs* 
fyne\  tlicy  arc  by  all  the  mv:.v  •.  :  u..^;  Philolbphers 
judged  to  be  fo  many  Suns,  hiwrc;  "Vi«  •  ^  wrral  Svfiems  o: 
Planets  circling  about  them,  tho:;,;;-  .7  Kcalon'ol  ihcir 
Smallncfs  they  cannot  be  it^n. 

Euphrof  Then,  according  to  rhii  Doftrinc.  iL* 
Univerfc  inuft  be  filled  w^ith  folar  Syftcms,  whxh,  ;f 
they  bear  any  Analogy  to  ours,  mull'  make  »  gbrin- 
Harmony  in  the  grand  Compofition  of  Nature;  anc  .« 
fuch  a  noble  and  auguft  Idea  of  the  World,  as  I  ncr^r 
fhould  have  conceived  or  thought  of,  nor  cia  c»;ff; 
admire  J 
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CUon.  This  new  and  noble  Notion  of  Ae  Univerft 
has  fired  the  Mufes  themfelvcs,  and  fct  the  Poets  in  Emu- 
lation who  fhould  fing  the  lofty  Thome  in  the  n^o^t  ex? 

alted  Strains.     Thus  one ; 
Now  if  then  cart  ft  the  mighty  Thought  fuftcnn^ 
If  it  not  akti  thy  Soul,  and  racks  thy  Brain ^ 
Conceive  each  Star  thou pfjl  another  SuNj 
In  Bulk  and  Form,  and  Subjiance  like  thine  ovm. 

And  a  little  below  ; 
Confult  with  Reafon^  Renfon  will  repfyy 
Each  lucid  Point  which  glows  in  yonder  5/fy, 
Informs  a  Sjftem  in  the  boundlefs  Space, 
jfnd Jills  with  Glory  iiS  appoihted  Place  : 
IVith  Beams  unborrowed  brightens  ether  Skies, 
And  lyorids,  to  thu  unknown,  with  Heat  and  Life  fupflies. 

Univeiise* 

Thus  another  fings ; 
Now  tofrejh  J  Venders,  let  thy  Search  remsve  ; 
Seeft  thou  thofe  Orbs  that  numerous  roll  above  ; 
Thofe  Lamps  thjt  nightly  greet  thy  vifuol  Pow*rs'^ 
jfre  each  a  bright  capacious  Sun,  like  ours. 
The  Telefcopic  Tube  will  Jl ill  defcry 
Myriads  behind,  that  *  J  cape  the  naked  Eye. 
/I nd  farther  on,  a  new  Difcovery  trace. 
Tiro*  the  deep  Circle  cfencompajid  Space, 
How  thitk  (difccrnalie  to  aided  Sl-^ht) 
Their  ConJielLiions  crcJid  the  milky  Height, 
JVhofe  Sphere  elude  the  Reach  of  naked  Eyes, 
And  feem  with  Light  io  belt  the  whiten  d  Skies* 
If  each  bright  Star  fo  many  Suns  are  found, 
IVith  Planetary  Syjlems  circled  rcund, 
fVhat  vcft  lifnitude  of  IVorlds  may  grace, 
fPhat  Beings  people  the  ftupendous  Space  ? 
IVhatevcr  Race  pofjefs  tlj  ethereal  Plain, 
What  Orbs  they  people,  or  what  Ranks  maintain  f 
Tho*  the  deep  Secret  Heavn  conceal  below. 
One  Truth  of  univerfal  Scope  we  knoiu. 
Our  720 bier  Part,  the  fame  ethereal  Alind, 
Relates  our  Eat  th  to  all  their  reafning  Kind, 
One  Dcfty,  one  fole  creating  Caufe, 
Qur  a^liVi  Cares,  and  joint  Devotion  draws. 

And 
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And  aoain  : 

Thus  hf/5  the  Mu^€^  hut  with  a  tran/ient  View^ 
Ji^am^d  the  wi/it  Ci7\uit  cf  our  Syjletn  ihro'^^h ; 
Bui  Auliions  mere  ike  PovSr  divinr  has  plai,^^^ 
Al'iiicns  of  Sur.s  tLi:h  circling  Plancti  gracdy 
Sufts  large  as  ours^  yet  to  th'  unaided  Sighr, 
P^  ntsfc'jrce  diJiinguiJKd  in  the  Train  of  i^ijht, 
Uh^  Ball  u  hlch  fxijtly  from  tht  Cannon  fiiei^ 
Pieicin^  wtb  equal  Speed  the  y'^elilm^  HxitSj 
j^mazing  1  houglA  !  feven  hundred  thobfani  Tears 
jVJuJi  tJavel  ere  it  reach  thffe  dijlant  S^htra. 

Efipbrof.  Thcfc  Gentlemen  dcfcant  very  finely,  indeed, 
on  the  wonderful  Subjcft  ;  but  as  it  is  of  fuch  vaft  Im- 
portance to  the  forming  a  right  Idea  of  Nature,  I  ihallbc 
glad  to  hear  you  rehearfe  particularly  the  Arguments  on 
which  this  Dcftrine  of  Soiar  Stars  is  founded. 

Cieon.  I  will  briefly  recite  to  you  the  principal,  which 
arc  as  follow  : 

Flrfh  They  all  fliinc  by  their  own  native  Light,  v.-Lich 
is  the  Property  of  a  Sun  only. 

Secondly.  They  are  of  a  vaft  Ma:^itude,  like  our 
Sun ;  or  elfe  they  could  not  be  fccn  at  fuch  an  imtncni 
Diftance. 

Thirdly.  They  are  p!2ced  at  an  almoll  infl^iitc  Dilanec 
from  each  other,  as  fer  at  leaft  as  our  Sun  is  from  them. 

Fourthly,  Were  we  removed  to  th:;  DiiiSLiic^  of  the 
ncaieft  Scar,  our  Suji  would  appear  no  bigger  than  a  Star, 
and  would  appear  as  fuch  among  the  rclL 

Fifthly.  At  the  Diftance  of  the  Sur»  o^ir  S;.fem  of 
Planets  would  be  invifiblc,  even  yupitcr  himf-.';',  b.  Kta- 
fon  of  their  Smallnefs,  and  feeble  pc3-fttd  Li::ht. 

Sixthly  God  made  notfaii^  in  \ain,  t;.:rcfo:c  ror 
the  Stars,  which  conftitute  almoft  Ac  wbo!e  V.-t-i'^, 
but  they  anfwcr  fomc  great  and  gkri^as  Purpofc  -j^.i^r.^vrr. 
to  us. 

Seventhly  The  Obfervation  cf  new  Star:.  •%?:>.?;  z^t 
fuppofed  to  be  the  Suns  of  fomc  ncw-crtaicd  v.^-ni  . 
thus  our  Sun  at  the  AfofaSc  CrcsiXion  mig^  aj.-pu-:  a;  a 
fifw  Star  to  others. 

Eighthly.  Some  Stars  haw  decayed,  and  bec^--^  ^/■'"- 
CXtingullhal,  which  probably  were  the  Susi  c-;  ^.  ■'■    '  - 
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ftcnis,  which  had  flood  their  appointed  Time.  A  Change 
which  our  Sun  will  probably  undergo  in  Time. 

NiKtbiy.  The  Scripture  fpcaks  of  a  P  lurality  of  H^orlds  i 
and  it  is  not  probable  God  would  make  but  one  Sjiftem^ 
whofe  utmoft  Extent  is  but  z.  Point  compared  with  the 
Univerfe.—  From  thefe,  and  fuch  like  Metliods  of  Realbn- 
ing,  it  is  more  than  probable  that  each  fixed  Star  is  a  Sun^ 
which  is  the  Center  of  a  Syftem  of  circulating  Planets  of 
fcveral  Kinds,  and  that  thefe  Planetary  Orbs  arc  mhabited 
by  Creatures  of  various  Sorts  and  Degrees  of  Perfeft ion. — 
This  is  agreeable  to  what  we  obferve  in  our  Earth  an4 
Syftem ;  accordingly  Mr.  Baker  .- 

Heed  XL  ell  this  Orhj  wht,re  Fale  has  fix  d  thy  Let ; 
Seefi  thou  cne  *ufiltfs^  or  one  empty  Spct? 
Obfirve  tl)€  jtir^  the  ff^aters^  and  the  Earthy 
Each  Moment  gives  ten  thou/and  Creatures  Birtb^ 
Here  ev^ry  Place^  fo  far  from  lying  tuajhy 
JVttb  Life  is  crcudcd^  and  with  Beauty  graced  i 
A'or  can  thofe  ether  JVorlds  unknown  by  thee^ 
Lefsjhyd  with  Creatures^  or  with  Beauty  be^ 
For  God  is  uniform  in  all  hh  IPaySy 
^nd  every  where  his  hoiindlefs  Pcw'r  dif plays  \ 
His  G 00 dnef  fills  immenfur able  Space ^ 
Rrjlraind  oy  Time^  nor  limited  to  Place  : 
His  11^ ijdom  fcrmd  great  Nature's  mighty  Frame y 
And  rules  by  Laws  ciernaVy  the  fame, 

Universx. 
Eupbrcf.  I  think  the  P.cafons  you  alledge  mak^  it 
AifEcicntly  probable  to  induce  any  one  to  l^Iievea  Plura^ 
/.>.'  of  Uorld:. — But  wc  have  walk'd  till  the  Evening  is 
cold,  and  the  Grafs  very  dewy  ;  and  thp'  I  have  m^nv 
niore  Things  to  enquire  about  the  Stars,  I  wilK  if  you 
chufe  it,  Cconicus,  refer  them  'till  the  next  fine  Evening, 
V,  hen  I  ihall  he  glad  to  have  a  View  of  Ibme  of  tlicm  wim 
the  l^leicoye. 

6';V:.v.  Thar  you  flial!,  mv  Euphrofyne ;  for  befides  that 
'tis  iKtc,  we  aic  prevented  any  'J  hing  of  that  Kind  To- 
ivglit  by  the  CkyjJs  cornlr.g  on,  and  the  Wciither  growing 
lip,  v.hich  Ciicumilancc  is  aptly  cxprcflcd  by  Sir  Richard 
Buicrmcre. 

His  marpxdT ']  Chuh  which  ini> rccpt  the  Eighty 
<:ai1  up  the  Siarsy  ike  twinklir,^  Eyn  of  Night* 
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DIALOGUE     IV. 

The  Speculation  af  the  Stars  continued^ 

Euphr^fyne. 

AF  T  E  R  a  few  tempeftuous  Nights,  I  fee  tlic  Hca-t 
vens  begin  to  refine,  and  the  azure  Expanfe  renews 
its  Sparkling  Glory.  We  will,  therefore,  now  rc-afTuroe 
pur  Speculation  of  tlie  Stars,  if  you  pieafc,  Clccnicusy  and 
coofider  divers  other  Circumftanccs,  of  which  I  liave  no? 
yet  a  good  Notion 

Cleon.  You  enagage  me  with  a  great  deal  of  Plcafure, 
Euphrofyne  \  I  iliall  j^ladly  impart  to  you  all  tliat  I  know 
concerning  the  Stars. 

Euphroj,  The  next  Qneftion  tlien  tliat  I  would  afk  is, 
whence  comes  it  to  pafs  that  each  Star  twinkles  fo  vehemently 
in  a  clear  Night  ? 

Cleon.  The  Twintlingy  or  Scintillation  of  th^  Stars,  strifes 
from  the  continual  Agitation  of  the  Air,  or  Atmofpherc, 
through  whicli  we  view  them  ;  for  the  Particles  of  the 
Air  are  always  in  Motion,  and  will  caufc  a  Twinkling  in 
^ny  diilant  luminous  Bodies,  tliat  are  apparently  lefs  than 
tliofe  opakc  Particles,  as  tlie  Stars  all  are ;  but  the  Planets* 
jthat  appear  larger,  can  fufFer  no  Occultation  by  tlicm,  and 
therefore  admit  of  no  fuch  Scintillation. 

Euphrof.  Then  none  of  tlie  Planets  twinkle  in  the  darkcft 
JJight,  do  they  ? 

Cleon.  No ;  and  by  tliat  you  may  diftinguifti  them  at 
any  Time  from  the  fixed  Stars. 
Euphrof.  Pray,  let  me  try  that. 

Cleon.  You  inall ;  take  this  Tclefcope,  and  look  at  yon 
^rkling  Star. — 

Euphrof.  I  fee  which  you  mean,  give  me  the  Glafs — 
1  fee  it  plainly — It  appears  very  fleady,  nor  docs  it  fparklc 
ac  all— yet  it  appears  with  a  very  ftrong  Light — But  this 
Telefcopc  does  not  magnify  much,  I  believe,  for  I  can't 
perceive  that  tlic  Star  is  bir:ger  thanitappears  without  it. — 
Cleon.  I'his  is  not  the  Fault  of  the  Glafs,  it  mag- 
nifies very  much ;  but  were  it  to  magnify  a  hundred 
Times  more,  or  a  tlioufiind,  the  Star  would  ftill  appear 
but  as  a  Point ;  for  by  Reafon  of  its  immenl'e  Diflancc, 
jt  eludes  the  Force  oi  snv  uu^nifying  Glals.     Yea,  on 

the 
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the  contrary,   the  Stars  arc  rather  diminifhcd  in  Appear^ 
ancc,  bvtakinr^  oft  their  fparlJing  Lulbc. 

Euphrof,  Well,  then,  the  next  Thing  I  would  enquire 
is,  why  they  are  called  Fixed  Stars  f 

Cleon,  Becaufc  they  do  not,  like  die  Planets,  change 
their  Places,  or  alter  their  Situation  in  the  Heavens,  but 
keep  at  all  Times  the  fame  Diftances  and  Pofition  araoi^ 
thcmiblves ;  that  is,  the  fame  Star,  at  the  fame  Time  (J 
the  Year,  always  is  fecn  in  the  fame  Pkce,  and  at  the 
iame  Diftaiicc  from  others  about  it 

Euphrof.  I  know  you'll  refolvc  the  apparent  ntt^Brnal 
Motion  cf  the  Stars,  Vrom  Eaft  to  Weft,  into  a  Confe- 
<]uencc  of  the  diurnal  Motion  0/ the  Earth  the  cont2Lry  Way; 
but  how  happens  it  at  one  1  irae  of  the  Year  wc  fee  one 
Set  of  Stars  in  the  Sky,  and  at  another  Time  of  the  Year 
another  ? 

C/esn.  This  arifes  from  the  annual  Motion  of  the  Earth, 
and  which  I  will  explain  to  you  by  this  little  Scheme; 
where  S  is  tlic  Sun,  and  A,  B,  C,  D  the  Earth,  in  four 
Pofirions  of  its  Orbit ;  alfo  E  F  G  H  the  Firmament  of 
the  Stars,  at  an  infinite  Diftance. 

Now  the  Earth  in  each  Situation  appears  half  enli^-r 

tened,  and  half  dark,  reprefenting  Day  and  Night. • 

And  when  it  is  at  A,  the  Sun  will  appear  at  Noon  in  the 
Heavens  at  G,  and  will  obfcure  all  the  Stars  in  the  He- 
mifphere,  F  G  H  ;  whereas  at  Midnight  the  Point  of  the 
Heavens  E,  will  be  in  the  Mciidian,  and  then  all  the  Stars 
in  the  other  Hemifphere,  F,  E,  H,  will  Idc  vifible.  Do 
you  apprehend  me  ? 

Euphrcf  Yes,  pretty  well ;  pray  proceed. 

Cieon,  Then  when  the  Earth,  three  ^ Months  after,  is 
come  to  the  Situation  B,  the  Sun  at  Noon  will  be  fcen 
at  H,  and  all  the  Heavens,  G  H  E,  will  be  Dajr;  and 
over  all  the  other  Half,  E  F  G,  the  Stars  will  glitter  at 
Night. 

Euphrof.  Then  I  perceive  the  Stars  in  the  Quarter 
F  G,  will  now  be  vifible,  which  (in  the  former  Pofition) 
were  not ;  and  thofe  in  the  Quarter  H  E,  will  become 
obfcured  by  I^ay -light. 

CIcon.  You  conceive  die  Thing  admirbly  well,  my 
Euphrofync :  In  like  Manner  when  the  Earth  is  at  C,  the 
Heavens  H  E  F,  will  be  Day,  and  F  G  H  Night,  where 
all  the  Stars  will  iliine. 
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Euphrof.  Then  that  Part  of  the  Heavens  which  was 
Day  when  the  Earth  was  at  A  is  now  Night,  and  fb  the 
Stars  which  were  all  then  invifiolc  arc  now  vifible,  and 
the  contrary. 

ClfOH.  Very  right.  Sifter,  that  is  the  Cafe ;  and  laftly, 
when  the  Earth  is  at  D,  the  Stars  in  tlie  Hemifphcrc, 
E  F  G,  will  be  obfcured  by  Dav-light,  and  thofe  iu 
G  H  E  will  all  be  vifible  in  the  Night. 

Euphrof.  Well,  I  am  fully  fatisfied  in  this  Point, 
CleoTikus  \  bat  why  do  I  fee  fome  Stars  conftantly  all  tlic 
Year  round,  and  others  but  at  different  Tim^s  and 
Seaibns  ^ 

Cleon.  You  might  have  added  too — and  fome  Stars  not 
ai  nil.  But  as  tiiis  depends  on  fome  Underftanding  of 
the  Doilrinc  cf  the  Sphere,  you  will  apprehend  it  much 
better  when  I  Ihall  one  Day  or  other  explain  to  you  tliC 
Ufe  of  the  Cdejiial  Globe, 

Euphrof.  I  am  willing  to  wait  all  proper  Opportu- 
nities, and  am  obliged  to  you  for  chufing  them.  And 
now  1  fuppofe  there  remains  nothing  l->cfides  relating  to 
tlie  Motion  of  the  Stars  to  be  confidered  ;  therefore — 

CUon,  Hold,  Sifter;  before  we  leave  this  Subjcft,  I 
(hall  juft  obfcrve  to  you,  tliat  there  is  only  one  Star  in 
all  the  vifible  Heavens  which  fccnis  to  have  no  Motion 
at  all. 

Euphrof.  Indeed!   Pray,  which  is  that? 

Cleon,  It  is  that  commonly  called  the  ticrth  Pole,  or 
more  properly  the  Po  r  Star. 

Euphrof  6c  ib  good  as  to  flicw  it  to  me. 

Clcon,  It  is  that  fmall,  but  bright  Star,  wiiich  you  (lc, 
yonder,  full  North,  amidft  many  other,  but  ima!l(r 
Stars ;  it  is  ever  pointed  to  by  tliofe  tv;o  large  bright 
Stars  in  Charles's  iVaiftj  which  you  obferve  a  little  to  the 
Left  Hand. 

Euphrof  I  fee  the  Star  you  mean,  very  plainly ;  arid 
do  you  fay  it  has  no  Motion  r 

Cleon.  It  does  not  appear  to  move  either  vvirli  ilic  rl'vy- 
nalor  annual  Motion,  zs  all  the  other  vifible  Stars  do, 
but  view  it  at  what  Time  of  the  Night  or  Year  you  will, 
you  fee  it  always  in  the  feme  Plsce. 

Euphrof  But  you  fcem  to  intimate  by  your  Way  of 
fpcakmg,*  that  it  has  fome  fort  of  Motion  o\  oth  jr  /  hn, 
it  not  ? 
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Ckon.  It  has  ;  but  fnch  an  one  as  is  not  fenfiblc  in 
long  Courfe  of  Years,  and  arifts  from  a  Caiilb  that  yo- 
touft  ftay  a  while  bcfoiic  you  can  well  nn<ieriland  it. 

Euphrof.  To  what  cad  then  do  you  mention  it  to  mt 
Cleanicus  T 

Clean.  Bccaufe  there   is  fomething  Very  furprifing 
the  Confequcncc  thereof :  For  this  Star,  though  it 
now  very  nearly  in  the  North   Point  of  the  World,  hs 
fuch  a  Motion  round  a  Certain   Point  in  the  Heavens, 
will  in  Time  make  it  to  circulate  thiough  the  fevers-^ 
Parts  of  the  Heavens  like  the  other  Stars. 

Euphrof*  Say  you  fo  ;  will  the  North  Star  in  Time  1 
fcen  Southward  of  w%  ?  Pray,  in  how  long  a  Time  ? 

Clean-  In  the  S-pzxC^  of  twelve  Thoufand  nine  Hundn 
emdjixt'i  Years  ;  for  in  double  that  Time,  tvs.  in  twenty    '- 
five  Thoufand   nine  Hundred    and   twenty    Years,   "^ 
makes  one  Revolution,  which  is  called  the  Greats 
Platonic  Tear^  from  Plato  the  Philofopher,  who,  witl^ 
Other  of  the  Antients,  fuppoled  tliat  after  this  Period  ^St-  - 
Worldly  Changes  would  return  in  the  fame  Manner  anc^ 
Order  as  before. 

Euphrof,  Is  this  a  real^  or  only  an  apparent  Motion 
the  Stars"? 

Clean,  Apparent  only,  as  are  both  the  other.  Anc:^ 
thus  much  of  the  Motion  of  the  StarSy  of  which  Drydcn^f^^ 
has  thcfc  Lines, 

j4s  when  the  Stars  in  thtir  ethereal  Race, 

Jit  Length  have  rcll\l arcufid  the  Liquid Space^ 

At  certain  Peritds  they  rtfunir^  their  Place, 

From  the  funic  Point  cf  Heaven  their  Courfe  advance^ 

ArMmove  tn  Ale ajures  of  thar  frmer  Dance ^ 

Euphrof,  I  obfervea  manifcft  Difference  in  the  Colour  oi 
the  Stars,  fome  look  red^  others  pale  i  pray,  what  can 
be  the  Meaning  of  that  ?, 

Clecn,  You  afk  a  Queftion  T  can't  rcfolvc. — There  is 
fomcwhat  undoubtedly  very  different  in  the  Nature  botli 
of  the  Matter  and  Lichtofthofc  Stars  or  Suns.;  but 
what  that  is,  their  Maker  only  knows. 

Euphrcf.  1  b.avchad  my  Eye  fomc  Time  upon  a  Kind 
of  bright?//}  jynfly  r^fiot,  which  at  fnft  Glance  feems  like  a 
Star  ;  pray,  ii  it  a  Stnr,  or  what  is  it  ? 

Cleon. 
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'  deoH.  1  fee  what  you  mean ;  it  is  indeed  called  a ' 
r^^^lousy  or  mij^y  Star;  but  it  is  not  a  Star  properly 
Ijp^^sfckiog  :  You'll  have  a  better  Notion  of  it   when  you 
jxw^  it  with  a  Telefcope. 

JEuphrof.  Give  me  the  Tube,  and  I'll  view  it — Blefi 
cr  ^  what  do  I  fee  ! — The  Glafs  is  covered  with  Stars  as 
tl^i^zk  as  Bees  in  a  Swarm. — Very  fmall  Stars,  yet  very 
<l'iO:iuft.  — I  do  fee  now  what  it  is  indeed — A  compound 
S^t5»r,  confining  of  Mukitudcs  of  fingle  ones. — Well, 
^J^  i  s  IS  a  wonderful  Sight,  on  my  Word,  Cleonicus. 

dcon.  There  is  nothing  more  curious  among  the  Stars, 
*  '^  rny  Opinion.  There  are  reckoned  about  fix  or  feven 
^^>^  Th.zk  nebulous  Stars  m^\Q\\t:x^t\\%\  in  forae  of  which 
^^"^wFc  appears  a  bright,  hicid  Part,  in  which  fome  Stars 
^T^pear,  as  from  a  white  Cloud,  and  thefc  are  reckoned  to 
"^  Regions  of  a  peculiar  Nature,  which  enjoy  a  native 
*-»igliLt,  and  an  uninterrupted  everlafting  Day, 

^uphrof  How  infinitely  various,  amazing,  and  unac- 

^oiarvtable  are  the  Works'  of  Nature  !    But  calling  my 

^0*'^^  on  the  feven  Stars,  puts  me  in  Mind  to  aik  a  Que- 

tion  I  have  long  intended  ;  and  that  is,  Why  are  they 

^^^iJlcd  Xh^  feven  Stars,  when  no  Perfon,  I  believe,  can  tell 

al>ovcfixr 

C'Jeon.  In  Anfwer  to  this,  I  fhall  at  prefent  only  fay, 
*^3-t:  in  former  Times,  'tis  probable,  there  were  feven  to 
"C  locn,  one  of  which  afterwards  became  extiiift,  and. 
Jl^s  Tiever  more  fecn ;  and  that  as  long  fince  as  OvicT^ 
E^ays  (who  lived  in  the  Time  of  our  Saviour)  as  is 
^^icleat  by  thefe  Verfes  in  his  Fajii. 

•NffUf  rife  the  Pkriadcs,  thofe  Nymphs  fofa'^r^ 
j^  ^nce  feven  numb*  r  V,  now  but  fix  there  are, 

-   ^^^iV  though  there  appear  but  fix  Stars  in  this  Conftelia- 
^J^'^  to  the  naked  Eye,  yet  take  the  Telefcope  and  view 

^^2^>  and  you  will  iifcover  many  more. 
Q  ^^*^phrof.  Pray,    give  it   fne  then ;  Til  view  them,— 
j^^^rprizing! — What  a  Number  do  I  fee!  lean  tell 
^^?"**   t:wenty. — They  fill  a  greater  Space  than  the  Glafs 
^      *   tr^c  in. — Some  are  very  large,  others  fmall. — There 

^^*V>  many,  I  can't  number  them  all.  * 
^^^*^tf».  1  believe  fo,  Euphrofyne ;  for  Dr.  Hook  IcUs  us, 
•^  ^    "with  a  twelve  Foot  Tube  he  counted  no  lefs  tlian 
'       ^tars-  and  making  Ufe  of  longer  Telefcopcs,  he  dlf- 

covered 
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covered  ftill  many  more.  But  that  the  Univfrfe abounds 
with  numberlefs  Numbers  of  Stars,  you  will  fooii  be 
convinced,  by  direfting  the  Tekfcopc  to  any  Part  of  that 
whitifh  Traft  of  the  Heavens  we  call  the  Galaxy^  or 
Mitky  Way. 

Euphrof,  That  Til  inftantly  do. — I  fee  them  innu- 
merable ! — They  fill  the  Giafs,  like  the  nebulofus  Star. — 
Ifltutn  the  Tube  this  Way  or  tliat,  ftill  notlijng  but 
Stars  are  feen— Moft  of  thera  very  final!,  fonic  fcarcc  dif- 
cernable.— The  Region  of  Heaven  look^  light  through  all 
this  Part. — Sure  we  have  here  a  larger  Profpcft  into  the 
Univerfe. 

CUon.  This  Part  of  the  Heavens  being  illuminated  by 
the  Luftre  of  fuch  an  Infinity  of  Stars,  gave  Occafion  to 
the  Heathen  Poets  to  mak^  it  the  high  Road  to  Heaven^  or 
to  the  Court  of  Jove,     l^hus  Ovid ; 

A  IVay  there  is  in  Heav'ns  exttnded  Plain^ 

Which  tvhen  fhe  Skies  are  clear  is  feen  helow^ 

jtvd  Mortals  by  the  Name  of  Milky  know : 

The  Ground-'work  is  cf  Stars ^  thro*  which  the  Ro^d 

Lies  open  to  the  Thunderer's  Ahode. 
And  our  famous  Milton  \ 

A  broad  and  ample  Road^  ivhofe  Duft  is  Gold^ 

And  Pavement  Stars ^  as  Stars  to  us  appear^ 

San  in  the  Galaxy,  that  Milky  Way, 

Like  to  a  circl  ng  Zone,  powder  d  '^uuh  Stars, 
Again  ;  the  aftronomical  Poet  Alanilius^  fpeaking  of  th€ 
Galaxy y  has  thcfe  Lines  ; 

Nor  need  we  with  a  frying  Eye  furve^ 

The  diflant  Skies ^  to  find  the  Milky  IVoy^ 

It  mufl  lie  fetn  by  all ^  for  evry  Night 

It  forcibly  intrudes  upon  our  Sight ^ 

Afid  will  be  ucsrk^d^for  fi)ining  Streaks  ad'jrn 

The  Skies  as  opening  io  let  forth  the  A^arn, 

Jnd  as  a  beaten  Path  thatfpreads  between 

A  trod  1  en  M'a-'loiv^  and  divides  the  Green  : 

Or  as  when  Seas  grephw^d^  bthind  the  Ship 

loan^  curls  on  ih^  grren  Surface  of  the  Deep  ; 

In  Heuvns  dark  Surface  /uch  his  Circle  lies^ 

And  parts  ^f/ith  various  Light  the  azure  Siies, 

Or  cs  when  Iris  draws  her  radiant  BoWy 

^uch  ferns  this  Circle  ta  the  IVorld  below* 
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-/}  all  furprifeth^  our  inquiring  S/^ht 

Jt  upward  draw t^  when  thro*  the  Shades  cf  Night 

J'Mfpreads  its  Rays^  and  darts  amazing  Light. 

Lib.  I. 

•Euphrof.  But  why,  Cleonicus,  is  this  Part  of  the  Hea- 
vens ftored  with  fuch  Myriads  of  Stars  more  tlian  any 
other  Part  ? 

C7leon.  I  cannot  tell  the  Reafon,  but  fo  it  is  ;  and 
hence  it  is  that  in  this  Part,  oftencr  than  in  any  other, 
we  find  the  Extin^ion  of  old  Stars ^  and  the  j/pp^arance  of 
nrzju  ones. 

Jiuphrof,  I  Ihould  be  glad  to  have  a  fhort  Acxount  of 
thefc  old  and  new  Stars  that  you  Ipeak  of,  having,  never 
heard  any  Thing  on  that  SubjeA. 

,    C/eon, ' Hipparchus,  who  lived  fbme  Years  before  Chrift, 

's  iaid  to  be  the  firft  who  faw  or  obferved  a  new  Star. 

-After  many  Ages,  in  the  Year  1572,  a  new  Star  appeared 

^u  ^^^^^  Gemma^  alid  Tycho  Brahe^  and  became  extinft  in 

the  Year  1574.     It  broke  out  with  the  Luftre  of  Fenus^ 

^'^d  decayed  very  gradually  all  the  Time.     Such  another 

?''^s    feen  in  1604,  and  died  away  gradually  in  about  the 

^^•tie  Time.     In  the  Year  1696,  one  Fabricius^  difcovered 

^1^  Stella  Mira^  or  wonderful  Star,  in  the  Neck  of  the 

^^«/(p,  which  is  found  to  appear  and  diiappear  pcriodi- 

f^^Iy»    its  Period  being  fcven  Revolutions  in  fix  Years. 

V^  ^hc  Year  i6cx5,  JVm»  Janfonius  difcowcrcd  another  in 

^^     J4eclt  of  the  Swan^  which  has  fince  appeared  of  dif- 

^^nt  Magnitudes,   and  is  now  very  fmaJl.     Another 

^^'^^  difcovered  in  the  Year  1670,  by  Hevelius^  and  dif- 

g^P^ared  in  1672.     And  in  the  Year  j686,  the  laft  new 

^^5"    was   difcovered  by  Mr.   G.  Kirch^  which  returns 

^^•"iodically  in  the  Space  of  about  404I  Days  ;  and  thefc 

/L^^  ^11  tlic  fixed  Stars  which  have  altei-ed  their  Appearance 

^^    x6o  Years  paft. 

f^  ^uphrof  Dear  C/eontcus^  I  am  obliged  to  you ;  but 
j»?i^  I  tire  you  with  my  Impertinencies  ;  'Tis  late,  and 
{v/^  have  done,  if  you'll  only  tell  me  what  I  am  to  under- 
iw^'^d  by  the  Star  which  I  faw  this  Moment  ihoot  along  a 
^^^d  Part  of  the  Heavens. 

^    ^leon.  It  was  not  a  Star  that  you  faw,  my  Euphrofyne^ 

\^J^   only  a  fiery  Meteor  kindled  in  the  Air,  and  then 

^^^l;ed  like  a  Star  i  and  as  all  fuch  Bodies  move  fvvit'tiy 

Vot.  I.  L  like 
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like  a  Sky  Rackety  while  they  fpcnd  tbemfelves,  fo  this 
Afrteor  fcemed  like  a  Ihooting  or  falling  Siar^  till  it  be- 
came extingvilhqd ;  according  to  the  Poet. 

Thus  cf(  hefori  tempefluous  Tf^ndi  ariff^ 
The  fefwing  Stars  fall  headlong  fr  9m  the  Sk'tes^ 
And Jhooting  thro*  the  Darknep^  gild  the  Nioht 
IVitii /weeping  Glories^  and  k-tg  Trails  of  Light. 

Dry  den's  Virgil. 
Thus  alfo  Manilius  ; 

Btttjiill^  when  wand  ring  Stars  od^rn  the  Nighty 
The  falling  Meteors  draw  long  Trains  of  Light : 
Like  Arrows  jhot from  the  celejUal  Bow^ 
7 hey  cut  the  Air,  andjhlke  our  Eyes  below. 

Lib.  L 


DIALOGUE     V. 
Of  an   ECLIPSE    of    the    SUN, 

Euphrofyne* 

I  Have  been  very  anxious  about  the  Weather  To-day, 
how  it  mit;ht  chance  to  fall  out,  on  Account  of  the 
Eclipfe  of  the  Sun  that  is  to  be  this  Afternoon  ;  but  it  is 
at  prefent  fine,  and  I  hope  the  Clouds  will  forbear,  and 
permit  us  the  extraordinary  Sight,  cfpecially  now  you  arc 
here. 

Cleon.  I  believe  it  will  be  a  fine  Day  throughout :  It 
will  begin  juft  at  39^  Minutes  after  Three  o'Clock, 
againft  which  Time  I  will  get  the  I'elcfcopc  and  darkened 
Chamber  in  Readincfsforthe  OWervation. 

Euphrof  What  I  havi.^  often  wondered  at,  CUonicus^ 
IS,  how  any  Body  can  tell  when  an  Echpfe  will  happen 
fo  long  before-hand,  and  to  fuch  Exadtncfs  of  Time. 

Cleon.  It  docs  fecni  wonderful  to  thofc  who  know  not 
the  Principles  thcv  go  upon  :  but  I  do  affure  you,  my 
Eu\hrofyne^  the  Aftronomer  can  foreknow  and  prcdiA 
the  Time  of  an  Eclipfe  to  a  Minute,  with  the  fame 
Eafe,  and  in  the  fame  Time  as  you  can  raile  a  Mince- 
Pye. 

Euphr^if 
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Eitphrof.  Indeed  !  Well,  that  old  •Saying  is  good, 
^11  Things  are  eafy  when  underftood.  But,  pray,  what  is 
the  Meaning  of  the  Word  Ecltpfe  f 

Cleon.  The  very  Nature  of  tlie  Thing  is  implied  in 
the  Word,  which  is  of  Greek  Original,  and  fignifies  a 
Defe^  or  Deficiency ;  and  therefore  is  properly  applied  to 
cxprefs  the  Lof%  of  Light  in  the  ^un  or  Moon.  The 
Word  Eclipfe  alio  fignified  to  faint ^  fwoon,  or  be  Jick  ; 
and  was  generally  applied  to  the  People  when  in  tl  fainting 
Fity  or  dying  away  ;  and  the  ancient  ignorant  Heathens, 
thinking  this  to  be  the  Cafe  with  the  Sun  and  Moon  at 
fuch  Times,  ulcd  to  fay  they  were  ecUpfed.  Thus  Lu^ 
eretius  ; 

Bciip/es  maylefolv^da  thoufand  IVass^ 
For  if  the  Moon  can  flop  defcendlng  Rays 
By  thrufiing  her  dark  Self  between^  and  fo 
Bring  Jiidden  Shade,  and  Night  on  all  below  ; 
Then  give  me  Reafons  why  there  cannot  be 
Another  Tbingy  too  dark  for  us  tofe% 
And  fit  to  flop  the  Ray$^  as  well  asfl)e  ? 
Oty  why  the  circling  Sun,  in  pajfing  by 
Some  venomous  Places  of  the  netghbou  ing  Sky^ 
May  not  grow  fick,  and  pale,  and  almofl  die  ? 
Thofe  paji,  grow  well,  regain  his  former  Light  ? 
Thus  Jometime  make  us  Day,  andfomctime  Night. 

BooicV. 
Thus  Virgil  2M0  in  his  Petition  to  the  Mufes ; 
Give  me  the  Way  of  wand' ring  Stars  to  krow. 
The  Depths  of  Heaven  above,  and  Eafth  below  ; 
Teach  me  the  various  Labours  of  the  Moon, 
Aud  whence  proceed  tb*  Eclipfes  of  the  Sun, 

Georc.  II. 
•  Euphrof  I  could  heartily  join  with  Virgil  in  his  Prayer, 
but  I  am  afraid  my  Stars  never  defigned  me  for  an 
Aftronomer  good  enough  to  underftand  the  Nature  of 
Eclipfes. 

.  Cleon.  Don't  think  ill  of  your  Stars  till  vou  know  you 
have  Heafon  ;  I  believe  there  are  few  Ladies  who  hav« 
not  Intellefts  fufficient  to  underftand  the  general  Doftrine 
of  Eclipfes,  cfpecially  as  to  the  Manner  of  them,  with- 
out tlie  mathematical  Principles  on  which  the  Theory 
depends. 

L  2  Eupbiof 
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Eupbrof.  I  (hall  be  glad  if  I  can  be  an  Infllance  of 
this  to  the  reft ;  I  prefurae  you  njuft  go  to  Scheming 
again,  if  you  intend  I  fhould  underl\and  any  1  hing  of 
the  Matter. 

Cleon,  Witliout  Figures,  or  Schemes,  none  can  nn- 
dcrftand  it ;  but  with  thofe  Helps  they  eafily  may.  Sec 
here  a  little  Draught  of  an  EUpf^  of  the  Sun  and  Moon. 

Euphrof.  I  do ;  and  can  aflure  you  tliat  it  appeals  at 
firft  Sight  fo  eafy  and  expreffive,  that  I  am  in  Hopes  I 
Ihall  give  you  but  little  Trouble  in  the  Explication.  I 
fee  the  Earth  in  its  Orbit  about  the  Sun,  and  the  Mooii 
in  two  Pofitions  in  her  Orbit  about  the  Earth  ;  in  the 
firft,  llie  is  between  the  Earth  and  Sun,  and  cafts  her 
Shadow  upon  the  Earth  ;  in  the  latter,  fhe  is  involved  in 
the  Shadow  of  the  Earth,  whiph  is  then  interpofed  be- 
tween her  and  the  Sun. 

Clem,  You  conceive  a  very  good  Notion  of  the  Thing 
in  general,  and  a  few  Particulars  explained  will  give  vou  a 
good  ldc:i  of  both  Kinds  of  Eclipfes.  And  firft,  tor  an 
Ecllpfe  of  the  Sim^  you  fee  that  is  occaiioned  by  the  New 
Moon  coming  between  the  Earth  and  Sun,  .by  which 
Means  her  Sliadow  ofteji  fells  upon  the  Earth  in  fome 
Part,  as  at  C  ;  for  to  an  Inhabitant  at  C,  the  Moon  will 
appear  to  cover  the  whole  Face  of  the  Sun  very  nearly, 
and  To  caufe  what  wc  caU  a  total  Eclipfc  of  the  Sun.  This 
is  evident  bv  drawing  the  Lines  CMD  and  COE,  (from 
an  Eye  at  0,)  touching  the  two  extreme  Parts  of  the 
Moon,  M  and  O  ;  for  thole  Lines  continued  to  the  Sun 
v.iil  very  nearly  include  his  whole  Body,  as  you  fee ; 
and  confcqucntiy  it  can't  be  ken  by  the  Eye  at  C. 

E'^phrof  I  undci-ftand  you  pretty  well  as  to  that ;  but 
you  fecni  to  intimate  that  the  Moon  does  not  wholly  and 
entirely  eclipfe  the  Sun's  Body,  when  ihe  is  direAIy  be- 
tween us  and  him. 

Cleon.  No,  ihe  does  not  always  ;  bccaufe  her  apparent 
1  ace  or  Diik  is  fometimes  fomcwhat  Icfs  than  the  apparent 
1  c?cc  of  the  Sun,  the  Proportion  being  about  31  to  ^; 
i-nd  tlicrcfore  in  a  central  Eclipfe  of  tlie  Sun,  tliece  will 
he  fometimes  a  very  fmall  jfifinulus.  or  Ring,  on  tho 
Sun's  Extremity  not  ecliplcd,  but  vifible,  as  you  wilHee 
ueiong. 

J£Mfbr$/i 
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knphrof,  Befides  the  dark  Shadow  MCO,  there  is  a 
fainter  Sort  of  Shadow  AM  OB;  pi  ay  what  am  I  ta 
underftand  by  that  ? 

CleoH.  That  is  called  the  Penumbra^  or  partial  ShadoiVj 
becaoie  a  Perfon  any  where  on  the  Earth's  Surface  be- 
tween C  arid  A  will  fee  only  a  Fart  of  the  Sun's  Face 
eclipled;  but  fo  much  a  greater  Part  as  he  is  nearer  to  C, 
or  a  lefs  Part  as  he  is  nearer  to  A ;  for  'tis  manifeft  whtn 
the  Spcftator  is  at  A,  he  will  fee  no  Eclipfe  at  all,  but  the 
livhole  Face  of  the  Sun  will  there  be  yifihle,  finc«  the  Lint 
AME  touches  the  Extrdrtiities  of  the  Moon  and  Sun  that 
Sire  next  to  each  other. 

Empbrof.  T  apprehend  you  very  well ;  for  lince  in  any 
Pirt  DCtween  C  and  A  there  will  be  more  or  lefi  of 
the  Sun's  Light,  the  Shadow  ariiing  from  the  edipfed 
Part  will  not  be  fo  dark  as  at  C,  where  there  is  no 
I*ight,  or  neKt  to  none ;  and  the  fame  I  fee  will  happen 
all  aroimd  the  dark  Shadow  to  the  Diftance  of  CA  or 
CB. 

ClitH.  I  am  glad  to  fee  you  underfhmd  th^  Nature  of 
an  Eclipfe  fo  well ;  you  will  as  eafily  corvceivii  that  this 
ptntuHb^  Shadow  will  be  darker  about  C,  and  Ids  fo 
towards  the  Extremities  of  the  Cone  A  and  B,  where  it 
becoiiies^  infenfible. 

^npfordf  I  do,  Cleonicus;  but  fee,  the  Time  is  at 
Hand  for  the  Eclipfe  to  begin — It  wants  5^  Minutes  by 
my  Watch. 

Ckok.  Well,  we  are  prcpttred  for  it,  happen  as  fbon  as 
It  will ;  I  have  fixed  the  Telefcope  in  a  proper  Pofition 
for  viewik^  it ;  and  thereby  you  will  fee  it  in  me  Heavens. 
I  have  alfo  darkened  the  Chamber,  wherein  you  will  fee 
die  Eclipfe  in  Minature  very  pcrfeftly ;  and  have  fo  or- 
dered  it  that  you  only  need  to  flep  out  of  one  Room  into 
another  to  fee  both. 

Enphrof.  Dear  Cleonicus^  I  am  greatly  obliged  to  you  ; 
but  let  me  feat  myfelf  at  the  Telefcope  to  ohferve  the 
Banning. 

Cle9n.  Do  fo  immediately ;  there  is  a  Piece  of  dark 
Glafs  before  the  Eye  Glafs  in  the  Telefcope,  tlirough 
which  you  may  view  Ae  Sun  without  hurting  your 
Eyes. 

L  3 
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Euphrof.  Very  good,  Cieonicus ;  let  me  view  him 
I  fee  his  glorious  Face,  and  tlie  feveral  Spots  wliich  bcau« 
tify  it there  is  yet  no  Appearance  of  an  Edipfe. 

Cleon.  In  Haifa  Minute  you'll  fee  it. 

Euphrof.  I  do  : The  Moon  jufl  touches  him  on  the" 

right  Side and  covers  a  very  fmall  Part  let 

me  fee  it  in  the  Chamber 

Cleon.  Look  in 

Euphrof  'Tis  juft  as  I  faw  it  at  large  in  the  Telelcope ; 
bow  Deautiful  it  appears  in  tiiat  finall  PiAurel  But  here 
it  begins  on  the  left  Side,  how  is  that  ? 

Cleon,  That  is,  hecaulethe  Image  of  the  Sun  is  inverted 

by  the  lingle  Glafs  in  the  Scioptric  Ball Sec,  there  is 

a  large  Spot,  which  the  Moon  will  prefently  hide, — view 
it  in  the  rclcfcope 

Euphrof.  I  will — tlie  Moon  is  ahnofl  upon  it^ — it  dif- 
appears — alfo  another  fmall  Spot  below — ilie  advances 
apace— the  Sun  is  near  one  quarter  eclipfcd— 1*11  fee  it 
now  in  the  dark  Chamber 

Cleon.  Do ;  I'll  look  through  the  Tube— Tell  when 
you  fee  a  Spot  juft  going  to  be  hid— 

Euphrof  I  will— tlie  dark  Circle  is  very  near  one  on  Ac 
upper  Part 

Cleon.  I  fee  it, — fpcak  when  it  difappears- 


Euphrof  The  Moon  juft  touches  it — 'tis  gone.— — - 

Cleon.  I  obferved  it  the  Inftant  you  fpoke  ;  from  hence 
you  fee  how  truly  every  Thing  in  the  Heavens  is  reprc- 
fented  in  the  large  Pifture  of  the  Sun,  in  tlie  Focus  of  a 
proper  Glafs,  when  the  Room  is  dark. 

Euphrof.  Very  finely,    indeed ;  I    never  obferved   ^3\ 

Eclipfe  with  fo  much  Plcafure  and  Exaftnefs  before 

But  fee,  methinks  it  begins  to  appear  fomcwhat  darkifb, 
or  elfe  'tis  my  Fancy 

Cleon.  The  Sun  is  now  about  two  thirds  eclipfed,  and 
the  Day-light  begins  to  be  fcufibly  diminilhed,  and  will  be 
fo  in  a  few  Minutes. 

Euph'J.  'Tis  darker  than  it  was — I'll  view  the  Sun. 
again — he  appears  liorned  like  the  Moon  in  herlaft  Quar- 
ter ;— a  great  Clullcr  of  Spots  will  be  hid  by- and  by. — 

Cleon.  They  will  fo — the  Darknefs  increafes  veryfca^ 
fibly — the  Air  fccms  obfcurcd,   you  will  quickly  fee  ttvjt 

Stars • 

Euphrr^, 
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EupbroL  The  Stars !  Will  it  be  fo  dark  as  to  make 
them  vifible  ? 

CUon.  Vifible !  yes,  for  a  confidcrtible  Tiine ;  ybti  wiH 
fee  Day  tonvcrted  into  Night 

Euphrof.  Blefs  me,  you  make  me  fhudder  at  the  Thought 
— ^ —  The  Spots  arc  gone,  C/eonitus. 

Cleon.  They  are,  I  fee,  in  the  Image— —fee,  frbm  the 
Window,  how  the  People  ftare  and  arc  furprized  in  the 
Street 

Euphtof.  SurprizM,  and  well  they  may;  I  believe  they 
tlcTtr  few  it  fo  dark  in  the  Dky-tiine  before— Hbw  dark 
it  is ! 

Clean    It  will  be  much  darker  by- and  by in  about 

tfirec  or  four  Minutes  the  Sun  will  be  totally  eclipied — 

Euphrof  I  find  it  cold  too,-  as  well  as  dark,  CUonicui. 

Clean.  It  i%  cold— fee  the  Owl  flying  over  yonder  Mea- 
dow—flie  thinks  'tis  Night. 

Euphrhf.  I  fee  her— fhe  hallobs  too— Hark!  there's  a 
geheral  Murmur  in  the  Streets-rl  heard  one  lay  he  be- 
lieved the  World  was  going  to  be  at  an  End r 

Cleon.  Very  likely ;  they  can't  tell  what  to  tlimk  of  a 
Thing  fo  veiy  (Iratige — See,  ybndcr,  a  la^  Star  appears — 
.  Euphrof,  I  fee  it — and  many  more — I  believe  the  Sun 
is  nearly  quite  eclipfed — The  Birds  chirrup,  cry,  and  fly 
to  the  Hedges,  as  if  very  much  frightened 

Cleon.  They  reaUy  are  fo the  Sun  is  now  totally 

eclipfed. 

Euphrof  Look,  fee  how  the  Beaftj  ruil  under  the 
Trees — what  do  the  poor  Creatures  think  I 

Cleon.  Think!  they  can't  tell  what  the  Matter  is, 

they  know  'tis  fomething  very  extraordinary — There  has' 
been  many  a  Night  not  (o  dirk  as  it  is  now. 

Euphroj.  That  I  am  fure  of — well  'tis  very  furprizing— 

Cleon.  So  it  is,  to  fee  the  two  great  Lights  of  Heaven  in 
a  Manner  both  extinguiftied  I 

Euphrof.  The  greateft  Darknefs  is  over  I  fee — Pray, 
WHs  it  ever  fo  dark  in  an  Eclipfe  before  ? 

Cleon.  Yes,  and  fometimes  of  longe'r  Continuance. 

Euphrof  Do  there  often  happei^  fuch  very  great  and 
total  Eclipfes  of  the  Sun  ? 

Cleon.  To  fome  Part  of  the  Earth  or  other  there  does  ; 
but  not  in  any  one  Place ;  for  in  England  I  know  not  of 
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above  two  total  Eclipfes  that  have  liappencd  in  this  or  the 
laft  Century,  viz.  one  in  1652,  on  Monday  March  29; 
and  the  other  in  1715*  21ft  of  ji^rlly  when  it  was  total 
about  two  Minutes  of  Time.  1  be  next  great  Eclipfe 
happened  in  1737,  Peh,  i8«  Another  pretty  large  one 
happened  in  1748  on  the  13th  oijuly ;  bclides  tliefe,  we 
have  no  otlier  to  happen  'till  the  Year  1764,  when  more 
than  fiv£  Parts  out  of  fix  of  the  Sun's  Diameter  will  be 
cclipfed  *. 

Euphrof.  The  Thing  would  not  be  fo  ftrange  if  it 
happened  often. — The  Sun  recovers  his  Splendor  apace— 
the  Stars  begin  to  difappear ;  and  the  Beafts  retreat  from 
tlicir  Coverts  to  the  open  Fields  again. 

Cieon.  Yes,  'twill  foon  be  Day  once  more ;  thele  ec- 
cliptic  Nights  laft  but  a  Jittle  Time ;  tliey  are  fcarce  fof- 

iicient  for  a  Nap 

Euphrof.  Pray,  how  large  may  the  dark  Shadow  of  the 
Moon  be  on  the  Part  of  the  Earth  which  it  fweeps  ? 

Cleon»  When  at  a  mean,  it  takes  in  the  Compafs  of 
about  150  Miles ;  and  wlien  greateft  it  extends  to  220 
Miles. 
Euphrof.  But  what  you  call  the  Penumbial  Shadow,  I 

fee,  is  vaSly  lar;ger 

CUon,  Yes,  it  is  fo ;  it  involves  a  Part  of  the  Earth's 
Surface,  no  lefs  than  about  four  thoufand  three  hundred  and 
ninety-feven  Miles  over,  at  a  Mean ;  and  when  greateft,  it 
takes  in  about  600  Miles  more  ;  and  tlierefore  all  People 
about  us,  to  the  Diftance  of  near  two  tlioufand  five  hun- 
dred Miles,  will  fee  the  Sun  eclipled  more  or  lefs. 

Euphrof  The  Eclipfe,  I  fee,  is  nearly  at  an  End ;  I 
do  anure  you,  Cleonicus^  1  never  fpent  2 J  Hours  with  more 

Plcafure  and  agreeable    Surprize  than  now. If  vou 

picafc,  wc  will  now  go  to  drink  Tea,  and  then  I  ihall 
trouble  you  with  a  few  more  Qucftions  about  an  Eclipfp 
of  the  Moon. 

^ton.  With  all  my  Heart,  my  Euphrof  ne  ;  you  know 
nothitig  gives  nie  a  greater  Plcafure  tlian  to  fatisfy  your 
Enquiries  about  natural  Things. 


*  This  proved  a  mod  beautiful  Annular  Eclipfe^  for  the 
Moon's  Dilk  being  at  that  Time  lefs  than  the  buA*a,  left  a 
Ring  on  the  Sun's  Limb  not  eclipfcd. 
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DIALOGUE   VL 
Cf  an   ECLIPSE   ff  fbe  M  O  O  N. 

Euphrofyne. 

AS  the  Eclipfes  of  the  Sun  which  arc  \'ifible  to  us 
muft  always  happen  in  the  Dav-time,  fo  thofe  of 
the  Moon  mull  ever  be  in  the  Night,  1  conceive,  Cleonicusy 

Cleon.  And  very  juftly,  Sifter;  for  fince  an  Eclipfe  of 
the  Moon  can  never  happen,  but  when  the  Moon  is  at 
Full ;  and  fince  the  Moon  is  then  in  Oppofition  to  the 
Sun,  (he  will  rife  when  the  Sun  fets  ;  tliereforc  noEcHpfe 
of  the  Moon  can  be  feen  by  us  till  after  Sun-fct.  But 
the  Moon  may,  and  often  does,  life  and  fet  eclipfcd  as 
wdl  as  the  Sun. 

Eupbrof.  As  I  faid  before,  I  need  not  afk  how  an  Eciipfe 
of  the  Moon  happens,  for  'tis  plain  from  the  Sclieme^ 
tfiat  it  is  by  the  Moon's  pafling  through  the  dark  Sha- 
dow of  the  Earth  FGLN. 

ClepH*  It  is  fo ;  for  the  Earth  at  that  Time  coming 
between  the  Sun  and  Moon,  and  being  much  larger  than 
the  Moon,  does  caft  fo  large  a  Shadow  as  often  involves 
the  Moon  a  coiifiderable  Time  therein.  According  to 
Lucretius  : 

So  whtlji  the  Moons  their  monthly  Courfes  run 
fVtthln  the  Reach  of  EartVs  dark  Jhadowing  Con^^ 
The  Earthy  rcvcngefuly  Jiops  the  Jir earning  Lights 
And  hides  thejick'n'tng  Moon  in  Gloom  of  Night. 

Euphrof.  The  fick'ning  Moon*  I  think  it  is  a  very 
beautiful  Metaphor  on  that  Occafion. 

Cleon.  It  is  ib ;  and  it  is  only  a  Metaphor  in  the  Poet ; 
but  the  Vulgar  among  the  Antients  did  indeed  believe  that 
the  Moon  was  aftuallvy/ryt,  and  laboured  as  in  an  Agony, 
and  fufFcred  a  Kind  of  Death. 

Euphrof.  Indeed !  Pray,  how  came  they  by  fuch  a 
Notion  ? 

Cleon.  Their  Superftition  taught  them  to  look  on  tlie 
Moon  as  the  Goddefs  who  prelwed  over  the  Earth ;  and 
their  Credulity  (for  the  lp:norant  believe  any  Thing)  made 
them  fit  Fools  for  Magicians  and  Inchanters  to  work 
upon ;  for  thcfc  deceitful  Wictche*  made  tliem  belie\e 

that 
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that  it  was  in  their  Power  to  biing  the  Goddeis  down 
from  her  Sphere,  and  to  torture  her  by  muttering'  over 
fome  Charms  ^d  Iilcahtatioiis  in  Verfe ;  to  Which  AIHtui 
thus  ironically  alludes, 

NgI  ugUtr  foiovjd  the  Night  Hag,  when  £all*d 
Jn  fecret  riding  thro*  the  Air  Jhe  comes 
Lurd  by  the  S^nell  of  Infant  Blood  to  dance 
JVtth  Lapland  IFitches^  Ufhiie  the  lab' ting  Mknt 

Eclipfes  at  their  Charms '-^"^^ 

And  alfo  Butler  i 

O*  putting  Triiks  upon  the  Afoot ^ 
IVhiih  by  Confedracy  are  done* 
Your  dntient  C'injurers  were  wont 
To  make  htr  from  her  Sphere  difmount  ; 

And  to  their  Incantations  Jlocp ^ 

Yea,  fo  great  was  the  Stupidity  and  IgnoranoS  of  the 
Ancients,  that  even  Stcjichorus  and  Pindar,  two  Poets  of 
great  Name,  were  of  this  ridiculous  Opinion,  if  wc  bc-» 
lievc  Pliny  the  Hiftorian. 

Euphrof  And,  pray,  what  did  the  poor  deludtd  Mortab 
do  in  Behalf  of  their  Deity,  in  I'uch  a  difaftrous  Cafe  ? 

Cleon.  Do  !  Yoii*ll  finile  to  hear  what  they  did  ;  they 
endeavoured  to  relieve  her  by  ringing  of  Bells,  founding 
Trumpets,  Ix^atiiig  of  brafs  Vellels,  and  making  great 
Noifcs  by  hallowing,  hooting,  \Sc.  to  drown  the  mutteriM 
of  Witches  tliat  the  Moon  might  not  hear  them,  and  io 
receive  no  Harm.     According  to  Lee's  Imitation  in  his 

Oedipus 

— 7hefilver  Moon  if  all  o^er  Bh^d: 
A  fetting  Crxvijon  Jlains  her  beauteous  Face\ 
S'und  there ^  fourd  all  our  Ifijirumnits  oflVar^ 
Clarions,  and  Trumpets^  fdver,  brafs^  andiron^ 
And  beat  a  thvjfand  Drums  to  help  h  r  Labour. 
And  Medeci^  boafting  of  her  enclianting  Power  in  Ovid^ 
iays, 

/  clea-ce  t^e  Recks,  the  knotted  Oaks  I  break^ 
Remove  the  Forrejis,  and  the  Mountains  Jhake  '^ 
Force  Earth  to  groan  through  all  her  hollow  CaviSy 
JInd  call  the  Jluntb' ring  Gh^Sy  from  filent  Graves^ 
Thee  iGOy  O  Luna  !  from  thy  Sphere  I  callj 
Tko*  Brafs  relieves  the  and  objltu^s  thy  Fall. 

Met  AM.  Lib.  VIL 
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And  thus  TiMus ; 

l^btfiiir  the  Moon  is  fore  d  from  tvand'ring  S'arSj 
7te  Midwife  Nations  Jound  from  far  the  Brafs. 

And  laftly,  JteuenaU  fpeaking  of  a  loud  Icolding  Wo- 
man, fays  pleafantly,  that  (he  alone  was  able  to  relieve  the 

Moon  out  of  the  Labour  of  an  Eclipfe 

Forbear  your  Drums  andTrumpttSy  if  you  f  leaf e. 
Her  Voice  alone  the  laboring  Moon'can  eafe. 

And  this  ftrange  and  abfurd  Piece  ot  Superftion  is* 
pcaftiied  to  tliis  Day  among  the  Turks  and  Heathen  Na- 
tions widi  many  and  various  ridiculous  Ceremonies  more 
than  I  have  related,  as  Hiftorians  inform  us. 

Etdfbrof  Well,  you  have  entertained  me  with  a  plea- 
fiuit  Digreilion,  which  thoroughly  convinces  me  how 
iieGeffiu7  it  is  for  everv  one  to  ftudy  Philofophy  who 
would  have  but  a  tolerable  Notion  ot  Things,  and  not 
be  abfurd  and  ridiculous  in  his  Sentiments.  *  But  to 
return  to  the  Matter — Pray,  in  how  many  Particulars 
does  an  Eclipfe  of  the  Mcou  differ  fiom  an  Eeliffe  of  th< 
Smnf 

CUon.  In  the  following,  viz.  Firft,  The  Moon  is  really 
and  truly  eclipfed  by  the  Shadow  of  the  Earth  ;  whereas 
ill: a  Solar  Eclipfe  the  Sun  is  nor  eclipfed,  but  the  Earth  by 
the  Shadow  ot  the  Moon. 

Secondly;  An  Eclipfe  of  the  Moon  begins  on  tlie 
Eaft  Side  or  Limb,  and  ends  on  the  Weft  ;  but  the  con- 
tranr  happens  in  a  Solar  Eclipfe. 

Thirdly ;  The  Lunar  Eclipfcs  are  more  frequent  to 
any  one  Place  tlian  Solar  Ecliples.     Becaufe, 

Fourthly  ;  An  Eclipfe  of  the  Moon  appears  from  all 
Parts  of  tlie  Earth  to  be  the  fame  as  it  really  is  ;  whepeas 
an  Eclipfe  of  the  Sun  does  not ;  but  may  be  total  in  one 
Part,  partial  in  another,  and  none  at  all  to  otliers,  at 
the  dime  Time. 

Fifthly;  But  Solar  Eclipfes  are  more  frequent  with 
Tefpe£t  to  the  whole  Earth  than  the  Lunar  ones  ;  becaulc 
the  large  Penumbra  of  the  Moon  can  oftener  fall  on  th& 
broad  Surface  of  the  Eartli  tlian  the  fmall  Globe  of  the 
Moon,  can  £ill  into  the  conical  Shadow  of  the  Earth. 

Sixthly ;  The  total  Darknefs  of  a  Lunar  Eclipfe  laftcth 
1}  Hour,  fometimes  more;  but  that  of  a  Solar  Eqlipfe 
not  above  two  Minutes. 

Thcfe 
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Thefe  arc  the  principal  Differences  of  Edipfcs,  SolU 
and  Lunar, 

Euphrof  1  thank  you  Ckonicus  ;  you  take  a  great  deal 
of  Pains  with  me ;  but  one  Queftion  more.  Priy,  d« 
you  know  the  Dim^^nfions  of  the  Earth's  Shadow  at  tl* 
jDlftance  of  the  Moon  ? 

Clcon.  Yes ;  tlie  Shadow  of  the  Earth,  tlrhere  tl"ic 
Moon  paflcs  through  it,  is  about  5900  Miles  in  D»^* 
meter,  which  is  almoft  three  Times  the  Diametier  of  tXic 
JMoon. 

Eiipbrof.  How  long  may  an  Eclipfc  of  the  Moon  oo'xn* 
tinue  from  firft  to  laft  when  greateft  ? 

Cleon.  From  the  Time  of  the  Moon*s  Itnmer&m  ir^'^o 
the  Shadow  at  I,  to  the  Time  of  her  Emeriion  at  ^^i 
is  fometimes  3!  Hours,  and  fometimes  more ;  and  t^^ 
Time  of  total  Darknefe  is  generally  i|  Hour,  as  I  t,c^^ 
you  before. 

Euphrof.  I  have  a  few  more  Qucftions  concerrEi^^K 
Eclipfes  that  I  want  refolvcd ;  but  oh  Account  of  tJN 
Vifitweareto  make  this  Evening,  muft  refer  thedtz  ^ 
another  Seafon* 
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Of  the  "Bonndaries^  and  Numler  of  Eclipfes^  and  tliF 
Ttfnes  of  the  Tear  ''jcben  they  happen. 

Cleonicus. 

I  Remember,  Euphrtfyne^  you  told  tne,  when  tve  laft 
difcDUifed  of  Eclipfes,  you  had  feveral  Queftions 
more  to  alk  concerning  them  ;  if  you'll  now  propofe 
them  rU  endeavour  to  give  you  Satisfa&ion  in  each 
Particular. 

Euphraf  One  thing  I  have  often  wanted  to  know, 
whv  our  Almanacks  of  feveral  Years  prefent  us  with 
different  "^Numbers  of  Eclipfes,  fometimes  they  tell  oa 
we  Ihall  have  /tyo,  fometimes  fouvy  and  at  other  Time*- 
Jix:  Alfo,  why  they  happen  at  forae  certain  new  and 
full  Maom  and  jiot  at  others ;  and  other  fuch  liho 
Alattcrs. 


AX 
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Chn.  That  I  may  give  von  a  good  Idfa  ef  fbrii 

^    _  Things,  it  is  nectiTary  you  lliouid  co.icsive  :r  by  a  urie 

'^-  -        cafv  inilrunient  of  mo  circular  P;«cts  rf  Paftcbcard 

'^'  ■        H-hich  1  have  here  prepared,  and  contrivsc  fy  ihrr  rb- 

^"■-        X'ature  of  the  Thing.     One  of  thefe  P:tc«  AFJIP  is 

to  reprefcnt  the  Plane  of  the  Moon's  0:b:i. — 
^r? .'.  £uphrof.  Very  good  I  and  what  is  the  cdacr  fir£zii"i 

-  '  for  ,  ^     ^  ^  ^ 

r;/r5«  The  other  Piece  UFLP,  reprEfents  the  P:2r- 
in  which  th:  Sun,  or  the  Elarth's  Shadow  a^oars  toiz,:Te 
^^'\  in  at  tlie  Diftance  of  theMoon.  For  in  Ae  r  Inmzir-Jt, 
^'i^  Sun  fcems  to  go  in  the  feme  Trad  very  nearly  ' 
the  Moon  ;  and  if  the  conical  Shadoff*  cf  tbc  Eanh  ' 
cut  through,  at  the  Dillancc  of  the  Moon,  xtai  Sid-on 
^^"ould  appear  a  dark  circular  >pace,  aijd  to  inare  la  tic 
faille  Traft  with  the  Sun. 

•Euphrof.  Weil ;  and  how  then  ? 
.r?/^o«.   Then  the  Edge  of  the  drcuir  Pwce  AF?-*? 
^ill  rcprcfcnt  the  Orbil  of  the  Moon,  a^d  thar  cf  tbs 
otiier  riccc  the  Orbit  of  die  Sun,  or    in  o:icT  Wird:; 
tUo  Ecliptic,  at  the  Dillance  of  the  M0J.1. 

J^nphrof.  So  far  I  apprehend  yoa  prttr^  well ;  peiy, 
P*~«>cced. 

j^    ^leon.  \\\  the    laft  Place,  you  m-jfi  k-vr^,  t?^«t  tL* 

■^r^c  of  the  Moon's  Orbit  doe*  no:  !;e  exaoly  lerrtl 

*^i  rtx  the  Plane  of  the  Ecliptic,  but  ont  Ha^  beiov  rr:. 

I*/.*  ^    the  other  above  it.  jult  as  yoa  fee  ok  pat  tl'jci  two 

'  ^'"^cs  of  Pailcboard  togt-dicr. 
j^    ^  "^apkrof.  I  fee  your  Meaning  plain ;  the  Hilf  FAP 
^^  ^      below   the    Ecliptic,   and  the  oier   Kaj'  F  11  P 

^^"^^'v.e  it. 
ij^  ^^Inn.  Weil,  then  tlx  D-itance  betwjtn  thefe  P!a»tf 
;^  ^jailed  the  Latitude  cf  the  M^^in ;  tJjat  be>/w  tLs 
j^^^*-iptic  is  the  Swih  Latltuds^  the  other  abrAe  \i  tfke 
l^;;^^^^*^/»  Latitude ;  bccaufe  the  Moon  in  defcrlbfirig  the 
<^.^^J^^r  Part  FAP  is  Southward  of  the  Sua ,  but  in  the 

^*^^r  Half  FMP  fhc  is  Northward  of  it. 
g^^^-^&srpAr^  I  underftand  you   fo  far   very  wtll;    pay 

<^,^  ^^leon.  Alfo  the  Point  F  and  P,  where  the  Fanes 

r^^^^ft  each  other,  arc  called  t!ic  Nc^c:\  and  F  the  ^f«- 

'^^'I^  A^9^,  bccaufe   there  the  Mcon  rifcs  aVv/c   the 

I:.-*«pt;c, 
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Fxliptic,  and  is  thn<  maTkcd  P  ;  the  other,  P,  is  the 
Defending  A'&">,  maikcd  thus  ^  :  And  now  having 
i'uflicicntly  explained  the  Infirumcnt,  it  will  be  very 
rafv  to  underil^ind  the  Things  you  enquire  fartbcr  of 
Eclipics. 

£7^ f 'href.  If  fo.  I  fhall  l)e  verv  glad  ;  and  pray  let  me 
know  v.litn.  or  iji  what  Pari  of  the  Moon's  Orbit  Acre 
niav,  and  when  thtrcnny  not  Ixan  EcHpfe  ? 

67r;».  I    fhall   1a*isfy    your   Enquiry    firft     of   Stlar 
l\  J'rpfrs ;  and  tlicicfote  from  what  1  have  already  (aid,  yoa 
will  cafily  conceive,  that  a  Spectator  at  the  Elarthi  a,  i,  r, 
Vvill  view  the  apparent  Faces  of  the   Sun  and  Moon  very 
juarlv  equal  at  the  Dinance  of  the  Mcon  ;  and  confe- 
ijacmly  the  Mcon  iourn^'\inc  round  every  Month  in  bcr 
OrMt  A  FM  P,  and  the  equal  Solar  Diflc  moving  round  tlic 
i-cliptic  UFLP,  which  two  Orbits  interfeft  each  other 
at  \  and  P  ;  it  mull  happen  that  in  the  Courfe  of  a  Year 
tlie  Sun  will  be  fccn  in  the  Nodes  F  and  P,  at  two  dif- 
ftrtrit,   and  almoft  oppofitc  Scafons  of  the  Year;  and 
ivill  Iv  tor  ionic  Time  fo  ncsr  them  on  each  Side,  that 
wljen  the  Moon  paflTcs  that  Part  of  her  Orbit,  Ihe  muft 
lucctririly  hide  or  cover  either  the  Whole  or  Part  of  the 
Sun's  Difkor  Face,  and  fo  produce  an  EcUpfc  oftkiSMn^ 
total  or  partial:  lor  llnce  the  Inclination' or  Difiance 
Ix-twcfn  the  two   Orbits  grows  Icfs  and  Icfs   from  AU, 
where  it  is  prcatdU  towards  the  Nodes  where  it  is  no- 
ihinL- ;    fo  there   muft  be  a  certain  vilible  Latitude  or 
J^inr.nceas  at  C,  B,  wiiich   i>  jurt  equal  to  the  Sum  of 
haU  t}:?  Diameters  of  the  Moon  }>,  and  Sun  C  ;   (becanfe 
tiic  ,i;ieatell  Latitude,  AIJ  or  IM,  far  exceeds  that  Sum.) 
A;inin,  lincc  the  vifil^Ic  Latitude  EC  is  equal  to  the  hall 
l^iamtters   of  thi.  Sun  and  Moon,  the  Moon  in  paffi^g 
along  will  jull  torch  the  lower  or  Southern  Limb  of  the 
Sun,  hut  cover  no  Part  of  his   Surface:  Confequcnily 
any  new  Moon  before  the  Point  B,  as  at  d^  will  liait 
fuch  a  Latitude  from   the    Sun  at  e,   as  will  exceed  tbc 
Sum  of  tJieir  half  Diameters,  and  fo  will  be  feen  to  pals 
at  fomc  l^filtance  lx:!ow  the  Sun,  and  not  touch  it.— Bot 
if  the  new  Moon  app^ais  nearer  to  the  Node  F,  asatDt 
where  iier  L:  /'^Jc  fiom  tlic   Sun  at  K  is  lefs  than  Ac 
laid  Sum  of  tlie  h^vlf  Diameters  of  the   Sun  and  Moon, 
then  liic  Moon  will  be  fcen  to  pals  over  a  Part  of  tlic 
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Sun's  Diflc,  and  fo  caufe  a  partial  EcHpJe  of  the  Sun 
where  it  is  vifible. 

OiKc  more ;  if  the  new  Moon  happens  in  the  very 
Node  itfelf,  as  at  P,  the  Sun  being  there  alfo,  the  Moon 
then  having  no  Latitude  muft  ncceflarily  pafs  over  t].ie 
whole  Diik  of  thp  Sun,  and  fo  produce  a  (cnir^l  and 
^aalEcIip/f  of  the  Suny 

Laftly  ;  New  Moons  on  the  other  Side  of  the  Nod& 
F,  to  the  fame  Diftanqe  G  H,  will  produce  Eqlinfcs, 
xnof^  or  lefs,  on  thp  upper  or  northern  Part  of  die  Sun ; 
but  at  H  the  Sum  ot  the  half  Diameters  and  vifible 
Latitude  being  again  equal,  the  Luminaries  will  there  but 
juft  touch  each  other  ;  and  in  all  Parts  farther  from  the 
Node,  as  at  K,  there  will  be  no  Eclipfe  poilible ;  for  the 
lifoon  will  then  pafs  above  the  Difk  of  the  Sun. 

Eupbrof.    It  is    all   very    evident;    and    therefore   I 
*  pretume  the  Points  B  and  H  in  the  Moon's  Orbit  arc 
what  you  call  the  ecliptic  Boundaries^  or  Limits  of  Solar 
JEclipfes. 

CUon.  Yes,  they  arc  fo ;  and  now  with  Refpe£l  to 
Zjunar  Ecli;frs^  we  mufl  turn  our  Eye  to  the  oppofite 
Farts  of  the  Orbits  on  each  Side  the  Node  P,  where  wc 
jhall  view  the  Full  Moon  in  her  Orbit,  and  the  Section 
pf  the  Earth's  Shadqw  at  the  Diftance  of  the  Moon's 
(Orbit  in  the  Points  O,  P,  Qj  S, 

Now,   in  the  firft  Place,   let  us  confidcr  that  if  dje 
JFull'Afoon  happens  at  N  or  R,  where  the  Earth's  Shadow 
'paifing  by,  juft  touches  it,  then  in  any  Point  between  N 
and  R,  the  faid   Shadow  will  more  or  lefs  involve  the 
}lf  qpn,  and  fo  caufc  a  Lunar  Eclipfe  in  a  greater  or  lefler 
I>cgree  ;  ai\d  therefore  thofc  two  Points,  N  and  R,  in 
the  Lunar  Orbit,  where  tlie  Sum  of  the  half  Diameters 
Jpf  the  Moon  and  Earth's  Shadow  is  equal  to  the  thic 
Xatitude  of  the  Moon,  are  the  Boundaries  or  Limits  of 
Lunar  Eclipfes^  on  each  Side  the  Node  P. 
•  \    Again,  m  the  fccond  Place  ;  the  nearer  the  Moon  i^ 
to  the  Node  P,  die  greater  will  be  the  Eclipfe,  and  there- 
fore greateft  of  all,  and  central,  in  the  Node  itfelf,  where 
the  Shadow  oftlie  Earth  is  near  three  Times  greater  tliai> 
ihc  Moon,  as  I  formerly  told  you. 

Euthrof  The  Manner  of  explaining  the  Boundaries 
gf  a  Lunar  Eclipfe  I  fee  is  the  fame  nearly  as  that  of  the 
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Solar  ones,  and  as  cafily  undcrftood.  But  unlcfs  I  couM 
tell  which  were  gieateft,  the  Sum  of  the  half  Dlamettri 
cf  the  Sun  and  AfocHj  or  of  tlie  Shadow  and  A/oon^  1 
can't  tell  which  would  be  greateft,  the  Limits  of  a  Sakr 
or  Lunar  EcUpfc. 

Cleoju  Though  the  latter  Sum  be  in  itfrlf  greater  Aan 
the  former,  yet  the  former,  with  refpcft  to  the  vifiUp 
Latitude  of  x\\Q  Moon,  is  greater  than  the  latter,  m  Re- 
gard of  her  true  Latitude  ;  and  therefore  the  Limits -^f  ^ 
Solar  EcUpfe  exceed  thofe  of  a  L^nar  onf.  "* 

Euphrof,  I  Ihould  l^  glad  to  kno'.v  in  what  Time  Hx^ 
Sun  moves  over  the  ecliptic  Limit  CG. 

Cleon.  Thefe  Limits  arc  fomcwhat  variable;  but  whcT^ 
CG  is  leaft,  the  Sun  takes  up  about  28  Days  in  paffinS 
over  it,  and  32  Days  when  greateft. 

Euphrof.  And  pray  what  is  the  Time  between  oncnc*^ 
Moon  and  anotlier  ? 

Cleon-  Twenty-nine  Days  and  an  half. 

Euphrof  Why  then,  when  the  Limit  CG  is  greatrff* 
there  muft  ncceflarily  be  an  Eciipfe  of  the  Sun  during 
his  Stay  within  that  Limit ;  but  when  it  is  Icaft,  1  pcT^ 
ccive  it  is  poffible  there  may  be  no  Eclipfc  of  the  San 
tliat.Nodc. 

dcGfi.  'Tis  indeed  poffible  there  may  not ;  but  xb^ 
Chance  there  will  not  is  fo  very  great,  that  it  was  never 
known  to  happen,  I  Ixlieve.  On  the  other  Hand,  when 
flic  Limit  is  leaft  there  is  one  Eciipfe  very  certain,  an<* 
there  may  be  tzi-)  when  grcatcll ;  and  this  fomctimes 
happcHN',  a;  in  the  Year  1736,  1743,  ^c.  But  theft 
twin  Fciij.lLs  arc  very  fmall,  and  almoll  always  to  usii^* 
vilihle. 

Euphrof  Of  all  this  Iconcrivc  the  Reafon  pretty  wcU  5 
r.nd  now  Jor  t!ie  other  Node  :  Pray  how  long  is  t\x^ 
.^lindow  of  the  Earth  within  the  Lunar  Limit  O  Q^? 

Clion.  'f  his  Limit  is  alfo  variable  ;  and  when  grcatri^n 
the  ShPvdow  palTcth  it  in  24  Days  ;  and  when  leaft,  i*^ 
J  9  Da  vs. 

Euphrof.  Then  fince  fi  om  Full  Moon  to  Full  Moon 
there  is  29  Davs  and  an  half,  if  the  Full  Moon  fhoaM 
happen  in  the  Beginning  of  the  Limit,  as  at  N,  bcfb** 
the  Moon  could  again  return  to  the  fame  Node,  tl^^ 
Shadow  would  be  paft  the  other  Limit  Qj  and  fo  th^^ 

wouM 
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d  be  no  Eclipfe  of  the  Moon,  in  fuch  a  Cafe,  at 
M'ode,  even  when  the  Limit  is  gfeateft  of  all. 
'OM.  V^  well  obferved,  Euphrofyne ;  nor  can  there 
be  two  Lunar  Ecb'pfes  togetlier  at  the  fame  Node, 

the  Limit  is  greateft  ;  fo  5iat  upon  tBe  whole  you 
ere  can  be  but  one  Eclipfe  of  the  Moon  within  the 
r  Limits,  and  fonietimes  none  It  aU. 
pbrtf.  Then  I  fee  *tis  poffible,  tliat  in  fdme  Yeari 
QUiy  be  no  Lunar  Eclipfe  at  ^U. 
•«•  Yes,  it  is ;  and  thus  it  happened  iii  the  Ybars 

1738,  1745,  1752,  and  in  the  prcfent  Year  1756, 
in  again  happen  jn  1763  ;  for  in  thefe  Years  tfiere 
id  Edipie  of  the  Moon  \  and  but  two  of  the  Sun,  and 
iHirifible  to  us,  except  that  oi  Auguft  Jhe  3d,  1738. 
pbtitf.^  We  find  by  Experience  that  the  Solar  and 
r  Eclipfes*  happen  both  at  the  fame  Times  of  the 

whidi  is  difo  evident  from  the  Inftrument. 
?»•  It  is  fo ;  for  the  new  Mck>n,  which  obfinirei 
an  in  the  Solar  Limit,  is  itfelf  eclipfed  by  the  Sha- 
f  the  Earth  at  the  Lunar  Limit,  when  it  is  next  af 

)hr9f.  I  underftand  you  vfery  ^ell ;  dnd  I  farther 
e,  that  as  the  Nodes  F  and  P  are  in  oppofite  Points, 
'Orbit,  fo  after  half  a  Year,  the  Nodes  will  change 
Mature,  and  that  which  is  now  the  Solar  Node  will 
xdome  the  Lunar  ;  and  the  Lunar  Node  that  now  is, 
len  become  the  Solar  Node,  and  will  be  the  Seafoii 
lipfes  again. 

m.  It  will  not  be  quite  half  i  Year  between, 
fe  the  Sun,  for  Inftance,  may  be  ecUpfed  at  the 
rf"  One  Limit,  as  at  G,  (as  in  the  Year  1732,  De- 
'  6)  and  at  the  Beginning  of  the  other  at  O,  (aa 
%i  1733)  in  which  Time  thpre  inter\xned  hot 
147  Daysj  which  is  fhort  of  half  a  Year  by  35 
Yea,  the  Sun  may  leave  one  Limit,  and  arrive 
rttxt  in  about  four  Months  dnd  an  half,  as  in  the 
1740  the  Sun  was  eclipfed  Jam  17,  and  again  ill 
12  ;  and  another»Reafon  for  this  is,  that  the  NodeJ 
F  are  not  fixed,  but  move  in  a  retrograde  Manner^ 
hat  the  diftant  Node  is  carried  towards  the  Sun, 
key  niect  near  ten  Days  fooner  than  if  the  Node 
ixed. 
L»  t.  M  Suphrof. 
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Euphrof  Well,  lam  not  now  fo  much  at  a  Lofst9 
guefs  the  Reafon  why  we  have  in  difFercixt  Years  a  dif- 
ferent Number  of  Eclipfes  ;  why  one  Year  four^  another 
two^  and  a  third  Yezrjhe  or  Jsx ;  and  alfo  the  Realbn. 
why  they  happen  at  fuch  and  fuch  Intervals  and  Seafon^fc- 
of  the   Year  ;  This  Doftrine  of  Nodes  and  Limits  ha^-^B 
given  me  the  Rationale  of  Eclipfes  beyond  whatever     ^ 
cxpe£led ;  and  now  to  be  plain  with  you,  I  am  got  to     ^ 
ne  plus  ultra^  for  I  know  not  what  further  to  aik  or  fii-'Z 
en  the  Subjeft  of  Eclipfes. 

Cleon.  We  have  pretty  well  cxhaufted  the   SabjeJ 
indeed,  Euphrofyncy  and  I  fhall  only  obfcrvc  to  you  ncac 
that  the  Year   174O  had  fix  Eclipfes  in  a  verypeculis 
Manner ;  for  in  thofe  Years  wherein  fix  Eclipfes  happer 
there  are  generally  two  of  the  Sun  and  one  of  the  Afoom  * 
each  eclijptic  Seafon ;  but  in  tliat  Year  th^rc  were  thxc 
ecliptic  ocafons,  or  the  Luminaries  came  tliree  Tim^s 
within  the  ecliptic  Limits,  and  each  of  them  fuflered  SLXf 
Eclipfe  each  Time  ;  fo  tliat  in  that  Yeaf  there  were  three 
Eclipfes  of  the  Sun,  and  tlirec  of  the  Moon ;  a  Thing 
which  very  rarely  happens.     But  Eclipfes,  like  all  otlxcr 
Things,  in  a  long  Courfe  of  Time,  undergo  a  great  Va- 
riety of  Mutations  and  Changes,  in  the  Circumftaac:^ 
we  have  now  been  confidering. 

Thus  Fve  the  Motion  taught  <?/ Stars  ahove^ 
(ySuN,  and  Moon,  aftd  by  ivhat  Caufe  they  move  f 
And  how  eclips'd  they  lofe  their  gaudy  Light y 
Andfpread  o'er  all  an  unexpe^ed  Nighty 
As  ijf^they  wink^d^  and  then  with  open  Eyes 
y lew' d  ail  again y  and  clear  d  the  lower  Skies. 

Creech's  Lucretius,  Book      V. 
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Ref,e5lions  on  the  Immenfity  of  the  Univcrfc^  an^    7 
the  Pliiraity  of  Worlds. 

Euphrofync,  . 

THE  Convcrfations  whicli  have  pafled  between  U5    ^L 
late,   hnvc   opened   a   new   and  ftrangc  Scene      ^^ 
Things  to  my  Mind,  and  given  quite  a  new  turn  to  t^^J 

'J*hoiidi«;  ^ 
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andtltt  t:5^!s  Lirbts  c<f  Jirr-r:.  vrt  ^  "iiis  Crrariai- 
ttf  who!r  cf"  :ik=  iTriTtr^  .  -.t*-  £ii  I  r-r-  rrac.-Tg  jii£ 
k«linorc  rhir.  one*  i'L  I*rr  l-  ie-lt^'  iist     I   ihmct: 

^c  th:ni  cf  c--:t.- ::.  (I.^  :•..*:-    r   i*  i-^    -*\sr:c"   ;tt    i 
.     •^orid.  and  *^irr   fti.-  "±12  rr-.— 3.  z:r  -r  i  f-  -no:      .r 

^5  the  G'lobt?  ThtT  I: Tt  c  r_ 

^"phrohne;  th-  7-Vj  ii  Tto  rx:*;  "V  i.irssn    L:--:icrr/- 

2;^^  W  ar  in  ±.c  AbiL-Ii^  V  H~-  C-=:i:c     ir^ 

^^y  fay— 
jj'*«c/  ^>^^'  rfr^;  A'z.r-t^  xinm'. 

-^^patui'  f.rr,^'  z  rsrr."   stJCt'-ni  J -one. 


v    .--i- 


y  ^"*~  Stsci  zrs7r.^r'£,':i.:z  Z^zTZi.nn'X   tr^ 

^;io   rr-i«d  i-V.-i  ;:-.,.-  -.-..t  ^-,-.  ^..-.i-        - 
^^.*  of  LSe  c.v.-.;  Zi-:.-r     Hi  Li.-  -.v..  sV.    - 
"*^»denct  govcrr.:-.  nc: :'.,.  \-  ^  Ir-.-..-'-.  •-  ;;  -. 

.^nh  confc!:..:  i.t  V.  avjt'oc  -\;  r^ryj-^  ->  ■ 
«^.*?t  Haven  h  to  He  .-t?irrJiK  ^.-^  \,:.:r-^.:  :  -. 
™s  little  Spot  aionc 

M  2  fl-rr 
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Cleon.  Very  true,  Sifter  ;  our  Earth's  a  little  Spot  ^3^ 
deed,  and  inconfiderable  in  Comparifon  of  the  mci^n 
noble  Parts  of  this,  much  more  of  thofe  of  innumerahz»te 
bther  Syftems.  In  Regard  of  which,  Mr.  Baker  th^^3s 
expoftulates  with  opinionated  Man. 

tVhat  is  this  Eartli,  of  which  we  are/o  proud  f 

Lojiand  unknown  in  the  more  glorious  CrowJ^  ^^ 

A  Point  itfcarce  appears. — Ere  it  begun^  t 

Hie  reft  their  Courfes  have j^    ' 

Andjhall^  when  its  no  more^  to  endlefs  Ages  run*  J 

'  Euphrof.  Our  Earth  to  be  fure  can  be  confideraHc  -«of 
.fio  Part  of  the  Univerfe  but  ourfelves,  and  perhaps  to  tK^e 
Inhabitants  of  the  Moon,  who  behold  it  as  a  verv  lar^gp 
^nd  bright  Moon  ;  but  as  to  all  other  Worlds,  Mercur^^^ 
Venusy  and  Mars  excepted,  the  Exiftcnce  of  our  Ear^^^^ 
^I  find  by  what  you  have  faid)  is  neither  known  or  fi^^f" 
pe&ed  by  them  :  And  if  the  Earth  be  not,  then  furr —  'T 
Its  Inhabitants  muft  be  abfolutely  unknown,  and  in^c::::^^^' 
fiderable  with  Refpeft  to  the  Univerfe.  . 

Cleon.  Your  Obfcrvation  is  verv  juft  EuphroJyne\  ai^^^ 
yet  you  fee  what  an  high  Value  Mankind  are  apt  to  p^^^** 
upon  themfclves.  Becaufe  we  are  fuperior  to  Brute^s^\ 
we  imagine  we  are  next  to  Angels  in  the  Scale  of  Beings 
Becaufe  we  have  Dominion  over  the  Fowls  of  tlie  ma — ^ 
vens,  and  Bcafts  of  the  Earth,  we  invade  the  Stars  ;  an^  ** 
claim  a  Sovereignty  over  all  the  celeftial  Worlds,  Ix-  -^^ 
caufe  this  terreftrial  Spot  is  put  under  our  Feet.  But  ^^^ 
how  abfurd,  how  ridiculous  is  our  Vanity,  in  thinkinj 
all  Things  made  for  our  Ufc,  when  the  utmoft  Ufe  w 
make  of  any  Thing  about  U3  is  but  very  trifling  :  Of  all 
the  numbcrlcfs  Species  of  Animals,  how  few  do  wo 
know  ?  how  few  do  we  ufe  ?  how  many  do  we  fear  ? 
how  many  do  we  fly  from  ?  Again,  do  we  boaft  the 
Ufe  of  the  Sun  r  fo  may  the  moll:  contemptible  InfeA  ^ 
Does  the  Moon  light  up  the  Night  for  us  ?  fo  it  does  for 
the  Owls,  isc.  aifo,  If  all  the  Planets  of  our  Syftcm 
were  annihilated,  few  befidcs  Aftronomers  w6uJ4-  niifs 
them.  Laftly,  who  is  the  Man  that  can  fay  any  oncT 
lingle  Circumftance  of  his  Life  was  ever  affeftcd  or 
-altered  by  any  one,  yea,  all  of  the  fixed  Stars  ?  The 
Pride,  therefore,  and  Arrogance  of  Man  in  challenging 
to  himfelf  the  Empire  of  the  Univerfe,  are  handfomcly 
Ulhed  by  tlie  Satire  and  Irony  of  tlK  following  Verfss. 
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w  thy  Pride ^  which  lately  dat*d  to  fay y  ^ 

ivere  only  ma  fie  to  light  thy  Way^  > 

f  Univcrfe  thy  Pleajun  to  obey?  ^ 

oui  Madnefs  urg^d  thee  on  to  call 

fole  andfavtre^gn  LoRD  of  all  f 

!f  tfr/,  et  fome  p  a^n  Proof  be  Jhown^ 

thine  Empire  o^er  t'y  Voffali  inown* 

n  Jhine  j    omrrand  >  he  IVi^ds  to  ceafe  i 

Ram  fall ;  or  chi'U  the  Seat  to  Peace. 

e  thefe  le  f? — Once  mo  e  exert  thy  Swayt 

fail  they  Su'je^s  will  obey  : 

Tyg^r  tj  refrain  from  Blood , 

Crocodle  provid0  thy  Food. 

f  f  fir  King^pehaps^  and  will  comfify.-^ 

uv  Lord! — Uhat  I  dpti  the  Monarch  fiyf 

Ymci!  whofe  imf>otent  Command  ^ 

*  of  thy  Vaffah  dares  withftand^  C 
the  Sceptre  from  thy  fefblfUcM.  3 

Univerfe. 
Your  rehearfing  thofe  Lines  brit^  to  my 
leofthe  late  ingppipus  Mr.  Gaj^  ot  the  Mat^ 
tl>is  Purpofc  — 

•  Digwty  s  in  Human  Nature^ 
Man^  the  p,oJi  conceited  Creature^ 
^om  a  Cliff  he  cafl  his  Eye^ 
view*d  the  Sea  and  arched  Sky  ! 
^n  was  funk  beneath  the  Mam^ 
Moon  and a^.l  the  Stary  train^ 

r  the  vaji  f^ault  of  Heavn.     Tif  Man 

lentemp^ation  thus  began. 

ben  I  bfhcld  this  glorious  SboWy 

the  wide  wafry  World  bekw^ 

caly  Ptople  of  the  Mcfin^ 

^eqfts  that  range  the  Wood  or  Plain^ 

ving'd  Inhabitants  of  the  Jir^  - 

Day^  the  Nighty  the  various  Tiar^ 

know  all  thtfe  by  Heatfn  defigrCd 

ifts  to  pleafure  Human  Kind. 

not  raife  my  Worth  too  high  j 

^hat  vajl  Confequence  am  il 

9t  of  th*  Importance  you  fapfofe^ 

IS  tf  Flea  upon  his  Nofe : 

Ms  $e 
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£e  bvmhle^  learn  tlnfilf  to  Jean  ; 
KnoWy  Prtdd  was  never  made  for  Man: 
*Tis  Vanity  that  JwcU  thy  Mind 
JP'hat !  H  av'n  and  Earth  for  thee  d^Jigiid! 
For  thee  ! — tr.a'Ie  only  for  our  Neid  ; 
That  more  important  Flees  might  feed,  I 

Clcon,  The  great  Mr.  Pope  too  makes  a  perfcft  Jeft  of    j 
Hie  giddy,  humorous  Creature,  Man. — 

Created  haf  to  rife^  and  hJftofall ; 
Great  Loul  of  all  Things^  yet  a  Prey  to  all, 
Sj/c  y  dge  of  Truths  i*i  cndlefs  Error  hurPdi 
The  Glory,  Jejl,  and  Riddle  of  the  ff'orU. 
Vea,  he  makes  the  Angels  admire  the  grcatcft  Man  no 
othcrwife  tlian  we  do  a  Monkey,  in  thcfc  Lines  : 
Superior  Beings,  when  of  late  they  faw 
A  mortal  Man  wfold  all  Nature's  Law^  \ 

Adfnv^dfuch  IVtfdom  in  an  earthly  ^pe. 
And  Jhiw*d  a  Newton,  as  we  Jhow  an  Ap€. 

EflayonMaiU 
l£uphrof.  Rut,  pray  Clcotiicus,  do  not  the  roets  cany  ; 
tlic  Jell  too  far  in  thus  ridiculing  Mankind  ?  QuditiiK ' 
nor  to  have  an  higher  Eftccm  for  Man,  whom  thcSa^/ 
ture  makes  the  conilant  Subject  of  God's  particular  au  ' 
diflinguilhing  Providence,  Care,  and  Goodnefs. 

Cieon.  l^oubt   not,  my  Euphrofyne,  but   Mankind  if  s 
the  fpccial  Care  of  God  and  Heaven ;  nor  do  any  of  Ac" 
Poets   or   Philofophcrs  difputc,    or  qucftion  that :  'Ti*  ; 
the  Pride,  Prcfumption,   and  Sclf-Conccit,  not  the  Dig-t.  i 
iiity  of  Man,   which  they  lamppon.     'Tis  one  Thii^  id  \ 
fuppolb    \  an  the  Care  of  God,  and  another  to  fuppofe. - 
him   only  fo  :  We  know  there  arc  Globes  in  our  Svlteill  il 
vaftiy  iuperior  to  ours,  and  there  may  be  in  otlier  Syf-.j 
terns,  others  vailly  fupcrior  to  thcfc  ;  if,    therefore,  tbe  # 
Inhabitants  of  thcfc  arc  equally  fupcrior  to  each  other* 
as  is  rcafonable  to  fuj)pofe,  then  tlicrc  arc  otlier   Species 
of  rational  Beings  as  much  fupcrior  to  us,   perhaps,  as 
Angels  are  to  them,   or  we  to  Apes  or  Monkeys.     The 
Scale  of  rational  Beings  docs  in  all  Probability  admit  of 
various  (iiadations,  among  which  thofe  of  Brute  Nature 
arc  the  loweft. 

Euphrof  Indeed,  T  can't  fay  but  it  feems  a  Httle  abfurd 
v>  fuppolc  inlinitc  WilUoni  Ihould  exhibit  fuch  a  won- 

drouii 
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^rous  Variety  of  Natures,  Kinds,  Forms,  Sizes,  Pcr- 
iedions,  ^c.  in  the  inferior  and  more  unworthy  Part  of 
the  Creation,  and  be  content  with  giving  one  opecimen 
only  of  a  better  Sort. 

C/ton.  And  that  too  in  one  Point  only,  viz.  the 
Power  of  the  contemplative  and  reafoning  Faculties.  For 
*tis  well  known,  that,  with  refpeft  to  any  Senfe  of  the 
Body,  Man  is  exceeded  by  fome  one  or  other  of  the 
irrational  Tribes.  The  Mind  is  doubtlefs  a  noble  Prin- 
ciple, but  (hould  it  be  thought  ftrange  to  fuppofe  that 
it  is  capable  of  various  and  different  Degrees  of  Per- 
fedion  i  Or  that  there  (hould  be  Beings,  who  poflcfs  all 
thefe  fupcrior  Degrees,  and  arc  therefore  of  a  more  exalted 
Nature  than  ours  } 

Euphrof.  Well,  granting  what  Variety  of  rcafonable 
Beings  you  pleafe,  I  prefutoe  you  allow  they  are  all  de^ 
figned  for  Heaven  and  Happinels  in  another  World :  But, 
pray  Cleonicusj  what  becomes  of  irrational  Creatures  when 
they  die  ? 

CUon,  By  Nature  only,  wc  know  but  little  of  our  own 
future  State,  and  of  Couife  hut  little  or  nothing  of  theirs. 
*Tis  fottifh  to  imagine  that  they  were  ipade  to  anfwer  no 
End,  but  Man's  Luxury,  Diverfion,  or  Ufe.  No  doubt, 
but  in  .the  Creator  there  was  one  uniform  Defign  of 
Happinefs  and  Good  intended  for  the  Whole,  and  to  be 
enjoyed  by  every  Creature,  in  Proportion  to  the  Per- 
fcd^on  of  its  Nature.  But  of  what  Sort  or  Kind  this 
general  Felicity  is,  and  where  and  when  to  be  enjoyed, 
IS  Part  of  thp  Knowledge  concealed  from  us.  That  there 
are  Strokes  of  furprifiiig  Wifdom  and  Defign  in  the 
meaneft  Animal  we  well  know,  ^nd  fhall  fee  more  of  in 
our  future  Converfations ;  and  aUb,  that  tliere  is  a  mutual 
Relation,  Dependance,  Harmony  and  Connexion  in  aU 
the  animated  Orders  of  Beings;  which  plainly  prove, 
that  each  Order,  and  every  Individual,  is  of  fome  Im- 
portance and  Concernment  to  the  Whole,  as  well  as  Mai\« 
Recording  to  the  Poet's  fine  Simile. 

Like  fome  grand  Building  is  the  UniversE| 
fVhere  ivery  Part  is  ufeful  in  its  Place  \ 
Ai  well  the  Pins  whtch  all  together  holds 
^s  the  rich  Carvings  or  the  glowing  GoW. 

Univerfc. 
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P  I  A  L  O  G  U  E     I, 

fbe  DoSIrine  of  the  SPHERE;  or^  a  icoeraS 

Defcripion  of  the  Circles  thereof. 

*  CUonicui. 

WE  L  L,  my  Eupbrofyne^  I  make  no  Queftion  bat 
the  Convcrfations  we  had  when  I  was  witfi  you 
Jaft,  have  made  a  notable  Impreflion  on  your  Mind»  an4 
fupplied  you  with  Matter  of  ample  Meditation  and 
Amufemcnt. 

Euphrof.  Greatly  fo,  in  each  Refpeft,  dear  Ckonlcys  \ 
and  fo  agreeable  were  thofe  Studies,  and  fo  advantageous 
to  my  Mind  and  Underftanding,  that  I  fhall  ever  refleft 
with  Pleafure  and  Gratitude  on  tlic  Care  and  Pains  yot| 
then  took  to  inftruft  me  in  thofe  more  than  human  (I 
may  truly  fay  divine)  Speculations.  You  are  a  Stranger 
to  the  longing  Expedation  1  have  had  for  your  Return, 
that  I  mi^it  have  the  Happincfs  of  making  a  farther  Pro-- 
grefs  and  Proficiency  tlierem. 

CUon.  You  fpeak  in  moft  engaging  Accents;  we  will 
now  apply  every  Oppc^rtunity  to  that  Purpofe ;  and  as 
we  then  contemplated  the  Heavens  in  a  natural  and  prac- 
tical Way  ;  fo  now  we  will  farther  confider  the  Advant- 
ages Art  has  fupplied  us  witli,  to  make  thofe  Things  ftill 

more 

*  Now  returned  again  from  the  Univerfity,  where  he  it 
fuppofcd  to  have  been  to  purfuc  his  Studies  fince  the  laft  Dia^ 
jpgue  w^s  fiaidied. 
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more  eafy  and  practically  ufefuL  To  which  End  we  have 
tbree  excellent  Inftruments  pontrived^  ylz.  the  Armil? 
I.A&Y  Sphere,  the  Orrery,  and  the  Globes^ 

Euphrof.  I  fhould  much  delight  to  be  acquainted  witlj 
ibc  Nature  and  Ufcs  of  tliefe  Inuruments,  Clconicus. 

CUon.  That  you  will  attain  with  grc^t  Eafe  ;  for  them 
|8  nothing  in  mem  which  a  Genius  much  inferior  to 
yours  is  not  capable  of  apprehending- 

Euphrof.  No  Compliments,  1  beg  of  you,  Clconlcus  \ 
I  flbali  put  you  to  prove  your  Words ;  for,  if  I  can  onco 
imderfiiand  thefe  Machines,  I  fhall  have  a  great  Opinioa 
pf  myfelf  as  an  Aftronomer. 

Cleon.  And  juftly  you  may;   nor  will  jou  then  be  the 
^rft  Womai>  who    ha$    underftood    Auronomy  well» 
AftronQmy  is  a  noble  Science,  worthy  the  Fair-Sex,  an4 
Jiighly  deierving  the  Encomium  of  the  Poet. 
Aftronomy  !  hailj  Science  heavenly  born  ! 
Thy  Schemes  the  Life  offi/ly  the  Mind  adorn ^ 
Thy  yfids  the  Heaven's  fea J* d  Volumes  wide  impart  j 
And  taught  the  Seaman  firji  his  uftful  Art ; 
Gave  changing  to  the  Seafons  their  dgtermitCd  Space^ 
Afid  fixed  to  Hours  and  Tears  their  meefur^dKace. 
Euphrof'  So  ufcful  a  Science  urges  me  with  Impatience 
to  the  Study  of  it;  and,  pray,  which  of  the  afore -named 
jnftruments  do  we  firft  begin  witli,  to  employ  theremaint 
ing  Hours  of  the  Day  ? 

Cleon.  The  Armillary  Sphere,  by  the  Knowledge 
<)f  which  you  will  naturally  bclcd^to  the  underflandiTO  of 
die  Orrery  and  the  Globes,  on  which  you  may  praSife 
iH  the  ufeful  Problems  of  Aftronomy- 

Euphrof  Pray  what  is.  that  you  call  the  Armillary  Sphere  T 

Cleon.  I  will  prefently  (hew  you ;  I  have  bought  one  at 

London^  as  I  came  home;  which  cofl  me  20  Guineas,  oi| 

Purpofc  to  give  you  tlje  better  Idea  of  fuch  things  as  may 

prove  the  future  Subjeft  of  pur.  Speculations. Herfe  it 

IS,  Sifter. 

Euphrof.  A  fine  and  curious  Machine,  indeed  !  3ut  |. 
fee  nothing  but  Circles  varioufly  connected  together;  pray, 
what  am  I  to  underftand  by  them  ? 

CUon.  You  will  fee  more  hereafter ;  but  we  will  firft 
poniider  the  Nature  and  Ufe  of  the  Circles ;  a  due  Undcr-y 
fianding  of  which,  is  the  Of ound  of  all  practical  AftrQt 

finmv. 
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Euphfof.  That*s  doubtlefs  the  Cafe ;  but  a  Paicd  of 
We  Circles  feem  an  uncouth  Subjcft  for  Study ;  Acy 
^em  fo  varioufly  combined  and  intermixed,  that  I  fear  I 
(hall  never  underftand  them. 

CJcon.  So  I  remember  you  once  faid  of  the  various 
Conjugations  and  kinds  of  Verbs  in  the  French  Grammar^ 
and  yet  you  have  found  that  nothing  but  Attention  and 
Refolution  was  neceflary  to  make  you  a  perfcft  Miftreft 
of  them.  TThp  like  you  will  find  of  this  Study,  which 
is  mucheafier  :  I  fhall  only  repeat  tl;e  Words  o^Jkhnilims^ 
\Q  encourage  you  thereto. 

jl  fubiU  and furpriv^ng  Tdjk  h  Jhown ; 

Much  have  i  paft^  yet  Ji ill  you  lead  me  on. 
!        ^bej^e  Things  feem  darky  whiljl  I  the  refi  explore^ 

Enjoy  my  Precepts j  and  complain  no  more. 

*lis  God  you  fearchfory  Jyy  my  Aid  you  try 

To  climb  and  view  the  Jnfide  of  the  Sky  ; 

Confin^'d  by  Fate^  you  Jearch  its  boundlefs  Sway^ 

Jtnafeek  to  know  the  taws  you  mufl  obey : 

iThe  narrow  Bounds  of  your  own  Breajl  you  pofe^ 

Enjoy  the  Tf^orld^  and  rove  in  the  vajl  Space  : 

Painfull  but  always  noble  Things  are  hard^ 

Great  is  the  Tajk^  but  tqual  the  Reward: 

Nor  i(t  the  various  Maze  thy  Thoughts  reprefs^ 

flntcry  and  you  are  certain  to  fojefs. 

Book  IV, 

Euphrof  I  do  not  in  the  leaft  dcfpond;  I  only  wilh 

your  Patience,  Clconlcusy  may  hold  out  with  mine.     To 

make  a  Beginning  on  this  Inftrument,  therefore,  pray  tell 

mc  why  it  is  called  an  Ar miliary  Sphere? 

Clean.  Becaufe  of  the  various  Circles  of  which  it  is 
compofed,  which  are  like  fo  many  Rings  or  Hocps^  which 
in  Latin  are  c^alied  Armilli^  in  general  ;  though  this  Word 
properly  fignificd  a  Bracelet,  an  Ornament  formerly  worn 
on  the  Arm,  and  given  by  Captains  to  their  Soldiers, 
and  by  fuch  a«  held  ^iny  Poll,  6:*v.  Hciice  you  fee  tlic 
l^ropriety  of  the  Name. 

Euphrof.  I  do  ;  and  ipuft  next  afkyou  what  tliis  Sphere 
is  dcligncvl  to  rcpie!c:it  in  general? 

Cleou,  lliis  Sphere,  by  its  real  Circles,  reprefcnts 
the  imaginary  Ciiclcs  of  the  concave  Lxpanfc  of  the  Sky, 
by  which  Aftvoncmcrs   divide  the    Heavens    into  the 
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lame  Parts  or  Portions,  as  you  fee  thefe  Circles  divide  the 
Sphere. 

Eupbrof.  I  fuppofe  you  mean,  if  mv  eye  could  be  placed 
in  the  Center  of  this  Sphere.  I  fhould  (ee  its  Circles  upon, 
or  againft  thofe  very  Parts  of  the  Heavens  where  thofe 
imaginary  Circles  of  the  Ailronomers  are  fuppofed  to  be. 

CUon.  Moft  happily  conceived  my  Euphrofyne^  your 
Genius  is  turned  for  the  Science. — The  Sphere,  you  ob- 
ierve  is  moveable  within  the  Frame,  and  the  laree  Circle 

iHOR)  fupported  thereby;  which  Circle,  you  fee,  with 
3me  odiers,  are  graduated,  or  divided  into  their  proper 
D^rees. 

Euph'of.  I  take  notice  of  thofe  graduated  Circles  ;  but 
Hiuft  confefs  I  have  but  an  imperfeft  Notion  of  thofe 
Divifions  and  their  Ufes,  and  (hould  be  glad  to  have  tfaeA 
further  explained  to  me. 

CUon.  To  underiland  that  aright  is  a  fundamental  Kr* 
tide ;  in  order  to  which  you  muft  know,  that  a  Circle  is 
generally  divided  into  four  equal  Parts  or  Quarters,,  called 
^adrants^  and  each  of  the(c  Quadrants  is  again  divided 
into  90  equal  Parts,  called  Degrees^  as  you  fee  is  done  on 
.  this  broad  Circle  ;  fo  that  the  whole  Circle  contains  four 

Times  90,  or  360  Degrees. Again,  each  Degree  is 

fuppofed  to  be  (ubdividcd  into  60  equal  Parts,  called  Se* 
eonds^  sfnd  each  Second  into  60  others,  called  Thirds ;  and 
fo  on.  But  thefe  laft  Divifions  are  too  fmall  to  be  adually 
lAade ;  and  therefore  a  Degree  is  generally  divided  but  into 
Halves  ana  Quarters ;  that  is,  at  every  1 5th  Minute : 
But  I  have  formerly  acquainted  you  with  the  Manner  of 
dividing  a  Circle,  and  need  not  again  repeat  it  to  my 
Euphrojyne.    • 

Euphrof.  I  underftand  you  well,  and  thofe  D^recs,  I 
fee,  are  numbered  at  every  loth  Divifion;  but  I  alfo  ob- 
fervc,  this  Method  of  numbering  Degrees  is  not  the  fame 
in  all  the  graduated  Circles  of  this  Sphere. 

Cleon,  No,  it  is  not ;  but  differs  in  ahnoft  all  them, 
fording  to  their  different  Nature  and  Ufe. 

Eupbrof.  Pray,  how  many  Kinds  of  Circles  are  there  ? 
And  what  are  their  Names  ? 

Cleon,  All  the  Circles  of  the  Sphere  are  but  of  two 
^rts,  viz.  Great  zxiA  fmall  Circles.  T\it  greater  Circles 
divide  the  Sphere  into  two  equal  Parts,  or  Hemifpheres  ; 

and 
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amd  lefler  Citcles  divide  it  into  two  unequal  Parts,  of 

Segments. 

Miiphr^f.  How  many  are  tbe  great  Circles  of  die  Sjpbd:eF 

Clean.  They  ^re  in  Number  Jix.  Four  of  whidi  art 
graduated,  vi%* 

I.  The  Horizon,  (HOR)  which  isdiis  broad  Cirde^ 
fopported  by  the  Frame  wttliin  which  moves. 

%.  Thcf^/f^tf/  MtRjDiAN,  (HZRP)  whidi  b  tfaii 
]||>rig:lit,  graduated  Circle,  Handing  at  right  Aisles  to  Ai! 
Horizon;  and  within  tliis  moves  the  Sphere  itfelf. 

J.  The  Equinoctial,  (JEQJ  which  divides  tbtt 
lere  into  the  Xorthern  and  Southern  llemlfphcres. 
*^  The  Ecliptic,  which  istliislargeCirdcon  which 
you  fee  the  Charafters  of  the  1 2  Signs,  and  which  cuts- 
th^  Equino^ial  in  two  oppoiitc  Points  at  the  Horizon. — 
The  other  two  are  called  Colure^  ;  ihe  firft  of  which  if 
called; 

5.  The  F^im^iai  CoLVREj  which  is  the  great  Circle- 
thafpailes  thiout^h  thofe  two  Points  of  the  £quiiio£Ualy 
v^herc  tlie  Ecliptic  intcrfefts  it. 

6.  The     oljlitial  QohxjK^^  which  is  tliat  great  Circle 
▼ou  fee  juft  under  the  General  Afcridian  ;  to  which,  and  . 
the  other  Colure,  all  the  other  Circles  are  fixed. 

Et/ph'of,  So  tar  I  und-Jilhnd  you  very  well :  But  now 
tell  nic  which,  and  how  many  arc  the  Ic/Jer  Circles  of  the 
Sphere  ? 

CJt-:fn,  They  arc  four,  viz.  Two  Trophy  and  two 
Poiar  Circle  s. 

1.  'I  he  Tropic  cf  Cancer,   {ab)   which  lies  parallel  ta 
the  Ei^uino^iia!  on  the  North  Sid-.*,  at  the  Diftanceof  23 
]\*grces,  and  touches  the  Ecliptic  in  the  Beginning  of 
Cavtcer. 

2.  'Vhc/frcpic  of  Capricorn^  (tie)  which  is  fituated. 
you  Tec,  at  the  fame  Dillancc  from  the  Equino^lial^  and 
paiallcl  to  it,  on  the  South  Side;  touching  the  Ecliptic 
m  the  Beginning  of  Capricorn. 

3.  'I'hc  ^r//V  C'Vt/f,  (ef)  parallel  to  the  Equine^ ial 
on  the  North,  a'  the  Diitaiicc  of  (.6{  Degrees. 

4.  The  Ant.ivti.'  (^irc.'c\  (g  h)  wliich  you  fee,  is  parallel 
to,  and  at  the  fame  Dillniicc  trom  the  Equinoftial  on  the 

South    Side. And  thus  you  have  the  Names  of  tho 

principal  Ciiclcs  of  the  Sphere. 
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kmpbrof.  I  thank  you,  Cleontcus :  Bat  there  is  that 
ftrait,  curious  Rod  or  Wire  in  the  Middle  of  the  Sphere, 
About  which  it  turns  ;  is  it  not  What  you  call  the  Jfxis  cf 
ibe  Spberis  f 

Cleon.  Yes,  Buphrofinw,  it  is  ;  and  it  FCprcfents  the  Axis 
of  tfie\¥orld,  and  the  two  Extremities  thereof,  ( N  and  S) 
ire  called  the  PBles  of  the  World ;  the  former  (N)  the 
^pnb  Polt^  which  is  above  our  Horizon  j  and  the  latter 
(S)  the  South  Pole,  below  the  Horizon. 
•  Eupbrbf.  But  this  firiall  Circle,  fixed  on  the  Meridian  . 
about  the  North  Pole,  I-prefume,  you  call  the  Hour-^ 
Circle ;  from  the  Hours  I  fee  engraved  thereon^  and  the 
Hand  on  the  Axle,  pointing  to  them. 

Cleon.  You  judge  aright,  'tis  called  the  Hour-Circle ; 
anii  is  rather  an  Appendage  to  the  Sphere,  than  a  Part  of 
it :  The  IJfe  of  which,  and  of  all  the  Circles  of  the 
Sphere*  great  and  fmall,  we  will  more  fully  coniider,  and 
Upply,  in  the  next  enfuing  Opportunity ;  the  Day-light 
beit^  too  far  gone  to  admit  any  Thing  farther  on  tliis 
Subjed  at  prefent. 


DIALOGUE     IL 
Of  the  Horizon,  and  its  VurUus  Ufes. 

Euphrofyne. 

YOU  gave  me  Yefterday  an  Account  of  the  Spheres^ 
and  the  Names  of  the  Circles  which  compofe  it, 
Cieonicus  ;  I  fliall  be  glad  to  have  a  more  diftinft  and  par- 
ticular Explanation  of  tlie  Nature  and  Ul'e  of  thofe  Circles, 
that  I  may  the  more  compleatly  comprehend  the  Defign 
of  the  Machine. 

Cleon.  ril  now  begin  to  inform  you  of  the  Namey  Na-^ 
kire^  and  l/fe  of  all  the  Circles ;  how  they  divide  the 
Sphere ;  ai^d  tlie  Terms  of  feveral  Points  and  Parts  of 
die  Machine  derived  therefrom.— And  firft  of  all,  let  us 
coniider  this  broadeft  Circle,  the  Horizon. 

Euphrof,  With  Pleafure  1  attend  you,  Cleoniaa ;  pray 
then,  whence  has  it  the  Name  ?  and  what  does  it  import? 

Ckon.  The  Word  is  derived  from  the  Greeks  and  the 

Ufc 
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Ufe  of  the  Circle  is  contained  in  its  Name ;  for  it  corned 
from  a  Word  which  fignifies  to  bounds  limits  or  terminate ; 
as  tlie  Horizon  is  appointed  to  fhew  tliat  Circle  in  the 
Heavens,  which  bounds  or  terminates  the  Sight  of  the 
Spedator  any  where  fituated  on  the  Earth. 

Euphrof.  I  fuppofe  you  mean,  thatdiftant  Boundarjrof 
our  Sight,  where  the  Heavens  and  tlie  Earth  feem  to  jcrin 
all  around  us,  as  it  appears  from  tlie  Top  of  an  higii 
Mountain  or  Tower. 

Cleon.  The  very  fame,  Euphrofyne ;  'tis  that  imaginarf 
Circle  which  intercepts  from  our  View  the  Sun,  Moon, 
and  Stars,  each  Night ;  and  when  they  defcend  below  it, 
we  fay,  they  Jet ;  as  on  the  contrary,  each  Morning,  when 
tliey  appear  above  it,  we  fay,  they  rife, 

Euthrof.  How  far  is  this  Circle  diftant  frotn  us  in 
the  Heavens  ? 

Cleon.  It  is  every  Way  diftant  from  tlic  Point  over  our 
Heads  in  the  Heavens  juft  90  Degrees  ;  and  therefore  di- 
vides the  Heavens  into  two  equal  Parts,  called  tlie  Upper 
and  the  Lower  Hcmifpheres, 

Euphrof,  By  die  upper  Hemifphcre,   I  fuppofe,  yott  • 
mean  all  that  Part  of  the  Heavens  which  is  open  to  our 
View ;  and  by  the  under  or  lower  Hemifplicre,  all  dwt 
Part  which  is  hid  from  our  Sight. 

Cleon.  Very  right,  Sifter,  1  do  :  And  tlie  two  Points, 
(Z  and  D)  which  are  equally  diftant  from  tlie  Horizon 
on  every  Part  above  and  below  it,  are  called  the  Poles  iff 
the  Horizon  ;  and  further,  this  which  is  above  it,  (Z)and 
over  the  Head  of  the  Speftator,  is  called  the  Zenith  \  as 
that  (T>)  which  is  under  his  Feet,  is  called  the  }sadh* 
Of  this  great  Circle  Manilius  tlius  fings  : 

*Tofind  the  fpacious  Line  cajl  round  thine  Ejes^ 
^nd  where  the  Earth's  high  Surface  joins  the  Skies 
Where  Stars  firjifet^  andfirji  begin  to  flnne^ 
Inhere  draw  the  fancy"  d  Image  of  this  Line, 
jyi/ich  Wa\  foter  you  move^  ^ twill Jiill  be  new  j 
Another  Circle  opening  to  the  P'iew  ; 
For  now  this  half  and  now  that  half  of  Sky^ 
Itjhews  its  Bounds  Jl ill  varying  with  the  Eye. 
J^his  round's  terreflrial^for  its  Bounds  contain 
Thai  Globe y  and  cut  the  Mddle  with  a  Plain  ; 


f/j 
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tThis  eaWdthe  Horizon,  is  the  Round's  l)ifign^ 
Por  *tis/jio  bounds  gives  ititle  to  the  Linr. 

Aftron.  Book  Ti 

Euphrof.  The  Poet  intimates  what  I  Was  juft  going  to 
t>bferve,  viz.  that  this  Circle  muft  always  be  variable  ani 
fUfVf  according  to  the  different  Situation  of  the  SpeSatct 
45n  die  Surface  of  the  Globe,  or  Sphere. 

Cleon.  Very  true,  Euphrofyne\  every  Pcrfon  has  ffl 
Horizon  peculiar  to  himlclf.  Thus  the  People  of  Parii 
have  a  different  Horizon  from  that  of  the  Peopfe  at  Lotf 
don,  or  Madrid  \  their  viiible  Hemifphcre  extending  morfe 
tt>  the  South  than  that  of  the  former,  and  lefs  than  thsft 
of  the  latter.  All  which  I  fhall  more  fuUy  explain  to  yom 
cm  the  tentftrial  Globe. 

Euphrof.  But,  prajr,  what  is  this  other  Circle  on  th* 
outer  Part  of  the  Horizon,  marked  all  round  with  Letters? 

Cleon.  This  Circle  is  called  the  Campajs ;  it  is  of  great 
Ufe  at  Sea ;  and  alfo  in  the  Sciences  of  Aflronomy  an! 
Oeography  ;  for  which  Reafon  it  is  fixed  on  the  Horizon 
of  Spheres  and  Globes. 

*Euphrof.  What  are  thofe  various  Divifions  in  it,  by 
which  the  Letters  fland  ? 

Cleon.  They  are  called  the  Points  of  the  Contpa/s;  arid 
are  32  in  Number,  each  containing  1 1^  Decrees.  Four 
of  which  are  called  the  Cardinal  Points^  and  arfe  tn^rked 
with  the  firft  Letter  of  their  Names,  viz.  S  the  South  i 
W.  the  ff^ejl ;  N,  the  North  ;  E,  the  Ea/i.     Thefe  four 

Sincipal  Points  are  fometimes  called  the  four  lyinds  of 
eaven-  They  divide  the  Horizon,  you  fee,  into  four 
Quarters,  in  each  of  which  arc  eight  Points. 

Euphrof.  Wliat  are  the  Names  of  thefe  intermediate 
Points  ? 

Cleon.  They  receive  their  Names  from  their  relative 
Diftances  from  the  four  Cardinal  Points,  in  each  Quarter 
rcfpcftively  ;  which  Names  arc  denoted  by  the  initial 
Letters  alio. 

Thus  in  the  Quarter  between  the  South  arid  Wfjf,  the 
l^oints  arc  denominated  as  follows : 

1.  S.  South. 

2.  S.  by  W.        South  by  West. 

3.  S.  S.  W.       South-South-West. 

4*  3.  W.  by  S,     South-West  bv  South. 
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5.  S.  W.  South-west. 

6.  S.  W.  bvW.  South-West  by  West. 

7.  W.  S.  W.       West-South-West. 

8.  W.  by  S,        West  by  South. 
W.  West. 

after  the  fame  Manner,  you  fee,  the  Points  in  the  othcf 
Quarters  are  named  as  denoted  by  the  Capital  Letters. 

Eupbrof.  I  underftand  you  pcrfeftly  well,  as  to  that; 
but  what"  is  the  Ufc  of  thefc  Points  ? 

Cleon.  By  them  wc  uliially  diftinguifh  the  Courfe  of  the 
Winds  and  Clouds,  and  give  them  their  proper  Nimes  ; 
thus  if  the  Wind  blows  from  the  Nortb-Eajt  Point,  wc 
fay  it  is  a  North-Ea/i  IVind ;  and  the  Courfe  of  the  Clouds 
we  fay  is  South- fFe/i,  which  is  oppofite  to  it. 

Again,  in  GeoCTaphy,  we  thereby  diftinguifh  and  rehtc 
the  Situation  and  Bearing  of  Places,  Countries,  or  Cities, 
one  from  anotlier :  Thus,  we  fay,  Bourdcaux  in  frana 
lies  South  of  London  \  and  Bagdat  bears  South-Eaft  frofli 
Londom 

Laftly ;  in  Aftronomy,  we  fay,  the  S//«,  Moon,  or  Pbtiei^f 
rife  on  fuch  or  fuch  a  Point ;  or  fo  many  Points  from  the 
Eajl  or  ^yc/l  toward  the  South  or  North ;  which  Diftance 
from  the  Eaft  or  Weft  Point  is  called  the  JnipUtude  of 
their  Rijing  or  Setting.  I  (hall  not  mention  the  Ufc  of 
the  Compafs  at  Sea,  as  yet. — Tlicfe  are  tlie  chief  Ufes 
that  it  fcrvcs  for  in  common,  and  are  fummarily  included 
in  the  following  Verfes  : 

T*/?^  Compafs- Points  by  Art  have  been  dejigndy 
To  JhiW  the  various  CQurfes  of  the  IVindi 
From  htnce  the  Senman^  hence  the  Farmer  JhiowSj 
//"Norili,  South- Eaft j  or  South- Soutli- Weft  itbhwsi 
tyhence  they^  or  CalmSy  or  Tempers  ^  oft  prefage, 
Jndjhew  their  Skill  in  Heavns  prophetic  Page. 
Their  Ufe  in  Geography  doth  hence  appear^ 
Thev  Jh*w  from  us  how  oil  the  Countries  bear ; 
OfTownsfrom  Towns  the  varied  Site  we  learrt^ 
And  Travelers  hence  the  dubious  IVay  difcem. 
From  hrnce^  in  Aftroromic  Phrafe^  we  fay  ^ 
Cnfu:h  a  Point  Sol  ujhers  in  tie  Day  ; 
Orfeis  Aiderbaran ;  or  Cymhia  bright^     » 
Lrivi  Weft  by  Soutli  the  Chariot  of  the  Nighu 
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Buphrof.  Well,  I  nrv'cr  knew  (o  much  of  the  Comtaji^ 
ind  its  Die,  before :  but  I  fee  now  it  is  very  coniiderabie  r 
Itf  there  remain  any  other  Ufes  of  the  Horizon,  or  Com- 
pafs,  which  we  have  not  enquired  into,  pray,  let  me 
know  them,  Cieonicus. 

CkoH'  What  remains  will  be  better  explained  when  we 
come  to  the  Globe !  at  prefent  we  will  proceed  to  the 
G^mral  Meridian^  and  coniider  its  Properties. 


DIALOGUE    \\\. 

Of  fbeGnH^KAL  Mbridtan,  a»d  /i^  Degrees  cf 

Latitude. 

Euphrofynt. 

XObfeifve  the  Names  of  tliefe  Cirlces  import  fomething 
of  tfieir  Nature  and  Ufe ;  pray,  what  is  implied  by 
tfit  Name  of  this  Circle,  the  Meridian? 

Ckon.  It  is  derived  of  the  Latin  Word  Meridics^  which 
Ilg;iu6es  Mid^day^  or  Noon\  becaufe,  when  the  Sun  comes 
MOti  the  Meridian  of  any  Place,  it  is  then  Noon,  or 
Mid^day,  at  that  Place. 

Eupbrof.  Very  good ;  but  why  do  you  calHt  the  Geni^ 
nd  Meridian  f 

Cleon.  To  diftinguifh  it  from  particular  Meridians : 
Now  you  muft  know,  that  a  particular^  or  fpecial  Meri- 
dian, is  an  imaginary  Circle  in  the  Heavens,  which  paflcs 
throogh  the  Poles  of  the  World,  arid  the  Zenith  roint 
of  every  Perfon  wherefoever  fituated  on  the  Earth's  Sur- 
face: Confe'iaently,  there  will  be  as  many  fuch  Meri- 
£ans  as  you  can  imagine  ^  oints  from  Eafi  to  Wcfl,  all 
round  the  Earth ;  for  thofe  which  lie  North  and  South  of 
fetch  other,  have  the  fame  Meridian ;  becaufe  thefe  Cir- 
dcs  lie  North  and  South  themfclves.  Now,  in  Spheres 
ftfid  Globes,  this  <3:eneral  Meridian  fufficcs  for  all  the  reft; 
fer  fincc  it  is  fixed,  and  the  Sphere  or  Globe  is  moveable 
hboQt  its  Axis  under  it,  you  mav  by  turning  the  fame, 
bring  any  different  Part  of  their  Surface  under  this  Meri- 
d»n,  which  will  then  reprefent  the  Meridian  of  that  Part 
4)r  Place. 

Vol.,  t.  N  Euphr^ 
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Eyphrof  So  the  Of&ce  of  this  Meridian,  I  perceive,  ii 
vicarious,  viz*  to  rcprcfcnt  all,  or  any  of  the  reft.  WcH, 
fince  you  have  let  me  into  the  Reafon  and  Significancr 
of  the  Nature  or  Title,  let  me  next  know  what  dieie 
Divifions  or  Degrees  are  upon  it,  and  to  what  U/e  thef 
fcrve. 

Ckon.  I  will :  You  obferve  they  begin  at  the  Eqai- 
nodial,  and  proceed  each  Way  to  the  North  and  Sootk 
Pole  of  the  World,  to  tlie  Number  of  go. 

Ettphrof.  I  do ;  and  pray  what  do  you  call  them  ^- 

CUon.  They  are  called  the  Degrees  of  Latitude  on  tbe 
Terreftrial  Globe  :  By  die  Word  Latitude  you  are  to 
underftand  any  Dijlancc^  North  or  South  or ,  the  Equi- 
no£bial,  towards  tlic  Poles  ;  and  becaufe  fuch  a  Difianoe 
of  any  Place  on  the  Globe,  is  eftimated  by  thefe  Dq;rees9 
you  will  readily  fee  the  Reafon  of  their  Name. 

Euphrof.  I  do  very  plainly;  but  why  are  thoie  De- 
grees numbered  a  contraiy  Way  on  the  other  Half  (rf*  die 
Meridian,  or  that  under  the  Horizon?  for  they  are 
reckoned  from  the  Poles  towards  the  Equinodtial  dicfc, 
I  fee. 

Cleon.  That's  well  obfervcd,  Euphrofyne\  the  Divi- 
fions  are  there  numbered  a  contrary  Way,  the  Defign  of 
which  is,  tliat  the  Height^  or  Elevation  of  the  Pole  aboTC 
tha  Horizon  may  be  readilv  feen,  in  any  Pofition  of  thtf 
Sphere  ;  and  this  Elevation  cf  the  Pole  is  always  equal  to 
the  Latitude  of  anv  Place  on  the  Earth's  Surface. 

Euphrof.  I  prcfumc  you  mean,  that  fo  many  Degrees 
as  any  Place  lies  North  or  Soutli  from  the  EquinoaiaV 
juft  fo  many  Degrees  will  the  North  or  South  Pole  appear 
;ihove  the  Horizon  of  that  Place.  But  how  fiiali  I  be 
able  to  conceive  the  Truth  of  this  ? 

Cleon.  Very  eafily,  if  you  confidcr,  that  from  tbe 
Equinoftial  (Q^)  to  die  Pole  fN)  are  juft  90  Degrees; 
aifo  from  the  given  Place  (Z)  to  tlie  Horizon  (R)  ^ 
juft  90  Degrees ;  but  the  i^art  between  tlic  Place  and  tbe 
Pole,  (ZN)  h  included  in  both  thofe  Quadrants ;  awl 
therefore,  if  it  be  fubdufted  from  both,  the  Remainder? 
v.ill  be  equal ;  that  is,  the  Arch  (QZ;  will  be  equal 
to  the  Arch  (NR\  or  the  Latitude  S}Z)  of  the  Place 
(Z)  is  equal  to  the  Height,   or  Elevation  (NR)  of  die 
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Euphrof.  I  believe  I  ^pprthcnd  the  Meaning;  but^ 
^ray»  Clt§nitus^  what  would  vou  infer  from  thence  ? 

Cieon.  A  very  important  Ufe  is  made  of  this  in  divers 
praAical  Arts:  Thus  the  Geographer  and  Diaitfty  by 
taking  the  Height  of  the  Pole  Star  with  a  good  Quadrant; 
know  the  Latitude  of  the  Place  ;  by  this  Means  alfo,  the 
Sailor  finds  his  Latitude  at  Sea  ;  hence  likewife  we  have 
^  (pccdy  Method  of  reftifying  a  Sphere,  or  Globe,  as  we 
fhall  farther  fee  by  and  by. 

Eupbrof.  What  ferther  Ufes  arc  made  of  this  great 
Cirtlc? 

Ckon.  By  Means  ther«oC  we  alfo  meafure  the  Di- 
fiances  of  the  Sun,  Planets,  or  Stars  from  the  Equi^ 
Tioffial^  North  or  South ;  and  the  Degrees,  or  Diflance 
of  this  Sort,  are  called  the  Declination  ofthofe  Bodies  from 
the  EquinoifiaL — Thus  fuppofe  the  highefl  or  mofl 
Northern  Part  of  the  Ecliptic  be  brought  to  the  Mer- 
cian,— you  fee  it  cut  the  lame  in  23^  Degrees ;  and  fo 
much  is  the  Declination  of  that  Point : — Which  you  fee 
is  tlie  fame  alfo  on  the  South  Side.  The  Declination 
alfo  of  the  Polar  Circle  you  obferve  is  66f  on  each  Side 
the  Equinoftial. 

Euphrof.  I  do  fo ;  and  have  now  gotten  a  pretty  good 
Notion  ot  Latitude  and  Declination.  But,  pray,  what  is 
Ac  Ufe  of  tliis  thin,  long  Slip  of  Brifs,  which  I  faw  you 
at  firfl  take  off  from  the  Meridian  ? 

Cken.  It  is  called  the  ^adrant  ^of  Jltitude ;  becaufe  it 
is  jufl  a  Quarter  of  a  Circle,  andf  divided  into  90  De- 
grees ;  and  being  fixed  on  the  highefl,  or  vertical  Point 
of  tiie  Meridian  (Z)  reaches  to  the  Horizon  all  around  ; 
and  being  moveable  on  a  Pin  at  the  Meridian,  it  may  be 
carried  to  any  Part  on  the  Sphere  or  Globe ;  and  fo  will 
Ihew  the  Height  or  Altitude  of  the  Sun,   or  any  St?r 
above  the  Horizon,  at  any  Time,  or  in  any  Pofition  of 
the  Sphere.     Alfo  being  laid  over  any  Place^  it  ihcws 
liow  that  Place  bears  from  vou  by  the  Points  of  the  Com- 

£als  on  the  Horizon.  Alfo,  by  this  you  will  be  taught 
ow  to  Meafure,  in  Degrees,  the  Diftance  of  any  two 
I'laces  on  the  Terreftrial  Globe,  or  of  any  two  Stars  in 
'Ac  Celeflial.  The  graduated  Ed^  of  this  Quadrant 
3rq>refents  on  the  Globe  thofe  imaginary  Circles,  which 
ihe  Aflronomers  call  Azimuths^    or  Circles  of  Altitude^ 

N  a  and 
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and  is  a  Kind  of  general  J%imuthy  as  this,  z  general  Ait* 
rtdian.  But,  enough  of  this  Circle,  till  we  come  to  the 
pradical  Part  on  the  Globes  ;  and  fhall  leave  it  with  die 
poetical  Defcription,  which  Manilius  has  given  of  it,  as 
follows  : 

This  from  tie  B^ar 

Dffo  :V  d^  fur  rounds  the  Aliddle  of  the  Sphere  ; 

Divides  the  Day^  and  marks  exactly  Noon^ 

Betwixt  the  rifwg  and  thefettir.g  Sun  : 

The  S'gns  it  changes  as  we  move  helow^        » 

Run  Eojl  or  IVeJl^  it  varies  as  you  go ; 

For  'tis  that  Line^  which  JViay  foe^er  we  tread. 

That  cuts  the  Heavn  exactly  o^er  our  Head^ 

A^-d  marks  the  Vertex  \  which  doth  plainly  prove. 

That  it  muft  change  as  often  as  we  move. 

Not  ore  Me'-idian  can  the  W'jrli  fuffice. 

It  pii(fes  thro  each  Portion  of  the  Skies  ; 

y^«j,  whsn  th  Sun  is  dawning  o'er  the  Eafi, 

'Tis  their  ftxth  Hur^  and  fets  their  fixth  at  fVift  \ 

Thi  thfe  tivo  Hours  we  count  our  Dafs  Extremis, 

Which  feebly  warms  us  with  their  di/lant  Beams. 


DIALOGUE    IV. 

Of  /i&^  E  CLU  I  N  O  C  T  I  A  L,   and  //j^  D  E  G  R  E  E  S  of 

Longitude. 

Euphrofyne, 

TH  E  next  Circle  then,  Clconicusy  which  you  arc  to 
iiiitruft  mc  in  the  Knowledge  of,  is  the  Equino^ial' 
I  fhall  here,  as  before,  delire  to  be  informed  of  the  Rea* 
fon  of  the  Name. 

C/nn.  To  underftand  this  well,  you  muft  remember^ 
as  I  told  you,  that  this  great  Circle  furrounds  tlie  Sphere, 
cxaftly  in  the  Middle,  or  at  equal  Diftancc  from  the 
Poles  of  the  World ;  and,  fecondly,  you  muft  obferve, 
tr.it  the  Ecliptic,  which  reprefents  the  Sun's  Way,  cuts 
this  Circle  ni  two  oppofite  Points,  and  therefore  -of 
Courfe,  the  Sun  is  twice  in  the  Year  upon  this  Circle; 
and  fince  one  Half  of  this  Circle  is  always  above  the 

Horizon, 
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ilorixon^  and  the  other  Half  hdow  it,  it  comes  to  pafs, 
that,  when  the  Sun  is  in  tliofe  two  Points,  the  Days  and 
tJigbts  will  then  be  equals  wliich  is  implied  by  the  Name 
-  Equinociial.  For  the  fame  Reafon  alfo.  thofe  two  Points 
are  called  the  Equinoxes^  or  Equinoxlal  Points. 

Euphrof,  Very  good :  Pray,  has  this  Ciicle  any  other 
Name? 

CleoH.  Yes  i  upon  this  Sphere,  and  the  celeftial  Globe, 
It  is  called  the  Equinoctial  \  but  on  the  terreilrial  Gbhc, 
it  is  called  the  Equator  \  becaufe  it  equates^  or  divides  the 
G'ol>e  of  the  Eartli  \v\Xo  tivo  equal  I' arts ^  or  Hcmifphercsy 
as  I  laid :  It  is  alfo  called  the  Equator  in  all  Alaps^  and 
Sea  Charts. 

Euphrof.  I  am  glad  I  know  that ;  for  T  would  not 
Ctliongh  a  Woman^  fpeak  improperly  in  naming  this,  or 
any  other  Part  of  the  Sphere,  or  Globes.  But  what  is 
the  proper  Ufe  of  this  Circle  ? 

CUon.  It  is,  you  fee,  divided  into  360  Degrees, 
beginning  and  endii^  in  the  Equinox  Point,  and  num- 
bered from  Weft  to  Eaft  at  every  tenth  Degree.  Thefe 
D^rees  are  called  the  Longitude^  on  the  terreftrial  Globe  ; 
and  on  the  celeftial  Globe  and  Sphere,  they  are  called 
Degrees  of  Right  Afcenjion. 

Jkupirof.  I  have  heard  much  Talk  of  the  Longitude^ 
and  have  as  like  Knowledge  of  it,  after  all,  as  though 
I  had  never  heard  it  mentioned :  But  as  we  are  now 
come  to  the  Circle  of  Longitude^  I  prefume  you  can  give 
me  a  better  Idea  of  that  Matter* 

Cleen.  The  Longitude  of  a  Place  is  tlic  Diftance 
thereof,  reckoned  in  Degrees  of  the  Equator,  from  that 
Point  of  the  Equator  where  the  Degrees  begin  ;  and  the 
Meridian,  which  paflles  through  this  Beginning  of  Lon- 

fitude,  is  called  by  die  Geographers,  the  Jirjl  ^  eridian. 
Jew,  fuppofc  thcfirft  Meridian  be  that  of  the  City  of 
London^  as  it  is  upon  the  bcft  Globes,    then  the  Arch  of 
Ae  Equator,  contained  between  this  and  the  Mt:ridia»i  of 
any  other  Place,  is  (aid  to-be  the  Longitude  of  that  Plate 
frm  London ;  which  you  will  learn  with  Eafc  to  find, 
when  we  come  to  the  Problems  of  tlie  Cilobc. 
.    £uphr$/.  Then  I  underftand,  that  as  the  Latitude  of 
a  Place  is  its  Diftance,  North  or  South  of  the  lu|.atoi 
Reckoned  on  tlie  general  Meridian  •,  lo  the  Longitude  <,j 

N  3  *"y 
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any  Place  is  its  Diftancc,  Eafl  or  Weft^  from  die  firft 
Meridian,  reckoned  on  the  Equator. 

Cleon.  You  apprehend  it  very  well,  Euthffymx  k 
is  ib;  and  the  fame  Thing  which  on  the  terrefiral 
Cjlohc  and  Maps  is  called  Longitude,  is,  on  the  cekftial 
Globe  and  Sphere,  called  Right  Afcenfion ;  for  witii 
relpcft  to  the  S«»,  Planets^  and  Stars^  their  Difianoe 
Eaftward  is  alfo  counted  on  the  Equinoftial,  from  a  firft, 
or  fixed  Meridian,  and  it  is  that  which  pafles  through  die 
Equinox  fQ^)  where  the  Gradation  begins  ;  fo  that  the 
Meridian,  pafling  through  the  Sun  or  any  Star,  (hews 
on  the  Equinoftial  the  Degrees  of  its  Right  Jjctnfiw^  or 
Diftance  trom  the  Equinoftial  Point :  But  in  the  Eclip- 
tic, their  Diftance  is  called  Loniitud&^  and  is  reckoned 
from  a  very  large,  bright  Star  in  the  Conftellation,  Arin^ 
which  Star  I  ihall  fliew  you  hereafter,  both  on  the 
Globe,  and  in  the  Heavens. 

Euthrof,  But  wliy  is  their  Longitude  reckoned  from 
that  dtar,  and  not  from  the  Beginning  of  tiie  Eclipdc^ 
as  their  Right  AfanJtQn  is  ? 

Cle^n.  Beciufe  this  Star  was  formerly  near  the  Meri- 
dian of  that  Point,  yea,  almoft  in  the  Equinox  itfelf,  at 
the  Time  of  ffipparchus,  about  2000  Years  ago ;  fince 
when,  it  has  moved  forward  (with  the  flow  Motion  of 
the  Stars  1  formerly  mentioned  to  you)  about  29^  De- 
j^rccs  ;  or  rather  the  Equinoxes  have  moved  fo  much 
backward  ;  and  this  Motion  of  the  Equinoxes  backward, 
makes  the  Sun  enter  thofe  Points  fooner  every  Year  by 
nearly  20  Minutes,  and  this  makes  what  you  will  find 
in  Books  of  Aftronomy  is  called  the  ProctffiQn  pf  the 
Equinoxes, 

tuphr^f.  Well,  I  think  I  underftand  now  what  you 
call  the  L'iii^'.tuiie^  and  Right  Afcenjtm,  of  the  Planets 
anu  Stars ;  Prav,  to  what  other  rurpofe  does  this  Circle 
icrvc  ? 

Ceon.  I  have  already  told  you,  that  the  Diftance  of 
the  Sun,  Planet,  or  Star,  from  tlie  Equinodial,  North 
or  South,  is  called  its  Dcclittati&n :  Befides,  the  Degrees 
of  the  Etjuinoftia!  are  convertible  into  Time,  and  ihew 
in  w  hat  1  imo  tiny  Part  of  a  Revolution  of  ihe  Sphere, 
or  Globe,  is  performed. 
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l^pbrof.  This,  I  fuppofe,  is  done  by  means  of  the 
Hour-Circle,  and  Hand,  which  is  fixed  about  the  North 
Pok. 

CUon.  You  judge  right;  for  that  Circle  being  fixed 
aAK>ut  the  Axis,  and  £e  Hand,  or  Index,  upon  the 
Axis,  and  the  Axis  itfelf  being  moveable  in  the  Meri- 
dian at  each  Pole,  it  muft  follow,  that,  if  the  Sphere  be 
moved,  or  revolved,  the  Axis  will  alio  be  revolved,  and 
fo  carry  the  Index  round  upon  the  Hours  engraved  on 
the  Circle. 

Eufbrof.  I  obferve,  that  on  the  Circle  the  12  Hours 
are  twice  engraved ;  pray,  why  is  that  ? 

Chen.  The  firft  12  Hours  (hew  the  Time  firom  Noon 
till  Midnight ;  the  lail  from  Midnight  to  Noon  the  next 
Day ;  for  you  muft  know  the  jijlronomtrs  begin  the  Day 
€U  Noon  ;  therefore  the  two  Hours  of  XII.  ftand  exadly 
iqion  the  graduated  Edge  of  the  general  Meridian. 

Eupbrof,  Well,  rww,  CUonicus^  tell  me  how  you  find 
die  Xime  in  which  any  Motion  is  performed. 

CUon.  I  will ;  and  firft,  you  obferve,  I  bring  the 
Banning  of  the  Degrees,  or  Equinoftial  Point,  to  the 
Meridian.  Secondly,  I  then  (holding;  the  Sphere  in  thlit 
Pofition)  turn  the  Index  about  to  the  Hour  of  XII. 
upon  the  Edge  of  the  Meridian  next  to.  us.  Thirdly, 
then  you  obferve,  I  turn  the  Sphere  once  round,  till  the 
iaid  Point  comes  again  to  the  Meridian,  and  the  Index 
pafies  once  round  the  Hour-Circle,  which  (hews,  that 
one  Revolution  of  the  Sphere  is  performed  in  twenty-four 
Hours  Time, 

Eupbrof.  That  is  extremely  eafy  to  underftand  ;  and 
how  then? 

CUon.  If  one  Revolution,  or  360  Degrees,  be  made 
in  24  Hours,  then  half  a  Revolution,  or  180  Degrees, 
is  made  in  12  Hours;  a  Quarter,  or  90  Decrees,  in 
fix ;  and  in  that  Proportion  1 5  Degrees  of  the  Equi- 
xioAial  pailes  the  Meridian  in  one  Hour;  and  ; 
Minutes,  or  one-fourth  of  a  Degree,  in  one  Minute  of 
Time;  which  Notions  of  Motion  and  Time  it  wiil  be 
necei&ry  for  you  to  have  a  clear  Idea  of,  inafmiich  as  chey 
are  the  Grounds  of  many  Problems  on  the  Globes,  which 
you  will  think  very  curious  and  divertii>g. 

N  4 
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Euphrof.  I  am  obliged  to  you  thus  to  prqitre  mt 
yt\t\\  fuch  previous  knowledge  for  a  ripjit  uiider&iiidiag 
of  the  Globes,  towards  which  my  Inclinations  are  vay 
ftrong. 

Cleon,  We'll  make  the  Introduftion  to  them  as  ihott 
as  can  be ;  and  to  that  lind  we  ihall  dwell  no  lo*iger 
on  the  Equinodtial  here  ;  which  Circle,  Mamlius  £m 
dcfcribes. 

77y  EqulnoSlial  in  the  Adui/J  dhl  ies 

37;«?  Sp/j-rtj  and  fees  the  PoU  on  bsth  its  S':^et. 

jind  th'^re^  when  Phoebus  drive^^  he Jf  reads  his  Light 

Ofi  a,  I  all  key  ani  tqunl  Da\  and  Nigot  : 

For  in  tie  \'lijl  he  d  e^  the  H  avns  dl^i/de^ 

And  clean  the  Spring,  andwarm^  the  Autuam*^  Prifc 

And  this  large  Ctrcle  draun  fnm  Cancer 'j  FUune^ 

Tnnice  twelve  Degrees  divides  the  ftar  y  Fr^^me. 

Creech's  Man. — Lih.\. 


DIALOGUE     ¥• 

Of  the  Ecliptic,  and  the  Lonuitude  ^ni  Latitude 
of  the  Heavenly  Bodies. 

Oeonicus. 

WE  arc  now  come  to  the  great  CiFcIe,  called  the 
Ecliptic ;  becaufe,  (as  I  formerly  told  you)  all 
the  Eclipfes  happen  in,  or  very  near  it ;  for  this  great 
Circle  reprcfents  the  Sun'5  apparent  annual  Path,  or 
Trad,  throu-h  the  Heavens  ;  and  therefore,  whenever 
tlae  Moon  obicures  the  Sun,  or  is  eclipfed  by  him,  it 
mull  be  when  llie  is  in,  or  near  this  Line, 

Euphrof  This  I  uiidcrftand  ;  as  alfo  I  remember  yoa 
told  nie,  this  Circle  was  divided  into  12  I^aits,  or  Signs* 
wliofj  jVanics  and  Charaftcrs  you  explained,  and  ai« 
iucli  as  I  iec  here  engraved  ;  But,  pray,  wlut  was  the 
Kc:  Iba  (,ri\:cii  a  Divilion  of  the  Ecliptic  r 

(7/Vcv.  lor  the  greater   rale  and  Readinefs  injudgii^ 

of,  and  expreliinT:  the  Places  of  the  Sun,  Moon,  an4 

ViP.iicts,  at  any  lime^  for  we  can  form  a  more  dift»^ 

Ideik 
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Idea  of  this  in  the  Parts  of  a  Sign,  than  in  Parts  of 
the  whole  Circle ;  the  minute  Farts  of  £0  grand  a 
Whole,  as  the  Circumference  and  Expanfe  of  the  Hea- 
vens, obliged  Aflronomers  to  make  various  Divifions 
of  tlic  ceiertial  Circles,  and  to  range  the  irregular  Diftri* 
bution  ot  Srars  in  the  Surfiice  of  the  kies,  into  certain 
and  determinate  Clailes  of  Conilellations,  the  better  to 
reduce  the  Science  to  Order  and  Method. 

Euphrof.  To  he  fure  Regularity  and  Method  helps  our 
Conception  of  Things  very  much .  i  can  better  apprehend 
in  what  Part  of  the  Heavens  the  Sun,  ^c.  is,  when  it  ia 
laid,  he  is  in  iuch  a  Degree  of  fucli  a  Sign,  than  I  fhould 
others  ife  been  able  to  have  done.  But  what  other  Ufes 
do  tliey  make  of  the  Eciiptic  ? 

Cieon.  By  the  Ecliptic  they  eftimate  the  Langitudey  La^- 
titudi.  and  Declination  of  the  heavenly  Bodies. 

Euphrof.  How  is  the  Longitude  ot  tbefe  Bodies  reck- 
oned? 

Clean.  Ft  is  eftimated  in  Signs  and  Degrees  of  the 
Ecliptic,  beginning  from  the  fiA  Minute  of  Aries^  viz. 
in  the  hquino£tial  Point  (QJ-  Thus,  fuppole  the  Sun 
be  now  in  the  fifth  Degree  of  Lcq^  9>f  we  fay,  his 
Long  tude  is  four  Signs  jf our  Degrees^  and  Part  of  another  ; 
for  he  has  already  pafloi  the  U)ur  Signs,  Aries^  Taurus^ 
Gemmi,  and  Cqncer^  and  four  Degrees  of  Lco^  and  is  in 
the  fifth, 

Euphrof.  Very  good;  but  the  Sun  is  always  in  the 
Ecliptic  \  pray,  how  do  you  compute  the  Longitude  of 
Planets  and  Stars,  which  are  not  in^  but  at  a  Diilance 
from  the  Ecliptic  on  either  Side  ? 

Cleon.  In  this  Cafe,  their  Places  are  reduced  to  the 
Mclej'tic,  by  means  of  the  Quadrant  of  Altitude  fixed 
to  the  Brafs  Meridian  upon  the  Pole  of  the  Ecliptic, 
which  then  reprefents  a  Circle  of  Longitude:  To  do 
this  wiir  be  a  Problem  you  will  be  taught  on  the  ccleftial 
Globe. 

Euphrof  Well,  and  how  do  you  eftimate  the  Latitude 
pf  the  heavenly  Bodies  ? 

C/con.  i  hviir  Latitude  is  reckoned  in  an  Arch  of 
the  Qiiadraiu  of  Altitude  (fixed  as  aforelaid)  contaiiKd 
between  Uie  Planet,  or  Star,  and  the  Ecliptic ;  that  js, 
it  is  their  DilUnce  from  the  hcliptic  on  either  bide. 
■  mealurcd 
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meafared  upon  a  Circle  of  Latitude^  which  the  QudraBe 
then  rcprefcnts ;  for  Circles  of  Latitude  arc*  with  rdjpcA 
to  the  Ecliptic,  the  fame  as  Meridians  with  refpcft  to  die 
Equinodial,  vix.  they  pafs  through  its  Poles,  and  cut  it 
at  right  Angles. 

Evphrof,  Pray,  what  is  the  broad  Circle  yoa  called  the 
Zodiacj  of  which  vou  gave  me  fome  Account,  when  we 
were  confidering  tne  Theory  of  the  Earth  ? 

Cleon.  That  Circle,  or  rather  Zone,  is  put  upon 
Spheres  and  Globes  ;  it  reprefents  the  Space  or  Limits 
to  which  the  Planets  ftray  on  each  Side  the  Edipdc, 
which  is  about  five  Degrees;  fo  that  the  Breadth 
of  this  Belt  is  lo  Degrees,  as  I  then  toM  yoa; 
and  therefore  upon  this  broad  Circle,  which  you  oUerre 
in  this  Sphere,  are  engraved  the  Figures  of  all  Ac 
Animals  of  the  12  Signs ;  it  ferves  to  few  other  Punxxfcs 
but  for  Ornament,  and  to  inhance  the  Price  of  4c 
Machine.  The  Zodiac  and  Ecliptic  are  thus  deicribed 
by  Afanilius ; 

Two  more  oblique^  and  which  in  adverft  Linet 
Surround  the  Globe ^  ohfervi  :  One  beers  the  Signs^ 
Where  Fhcebus  drives^  end  guides  his  fiery  Horfe. 
^nd  varying  LtUnz,  follows  in  her  Courje, 
IVhere  Planets  err^  as  Nature  leads  the  Dancey 
Keet  various  Meafures^  undijlurb^d  by  Chance ; 
lis  hfgheft  Arch  w;//A  Cancer' J  Beams  doth  glow y 
Whiljl  Caper  lies^  and  freezes  in  the  low  : 
Twice  it  divides  the  £quino£lial  Line, 
IVhe^-e  fleecy  Aries,  and  where  h']hrzjhine. 
Three  Linn  compoje  ity  and  th*  Kc\iipt\cs  found 
T  tfy  Midff  ;  and  all  decline  intj  a  Rounds 
Nor  is  it  Lid^  nor  is  it  hard  to  find ^ 
Like  others^  open  only  to  the  rn^nd  \ 
For  like  a  Belty  with  Studs  ofStars^  the  Skies 
It  girds  and  graces^  and  invite i  the  Eyes  : 
To  tzcclvc  Degrees  'tis  Breadth^  to  thrice  threefcore 
L%  Lrnpth  exterds^  and  comprehends  no  more. 
1Vith':n  thefc  Bounds  the  ivand'ring  Planets  rove^ 
Make  Seafons  here,  and  fettle  Fate  above.  ^^^ 

Creech,  Lib.  r^ 
Euphrc  •  Do  not  the   Aftronomers  diftinguifh  thcfi^ 
Signs  into  different  Sorts,  or  Orders  ? 
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;,  and  the  Aftrologers  too.    The  Aftrono- 

them  into  the  Summer  and  fFinter  Signs. 

Signs  are  thofe  fix  which  make  the  upper 

Lcliptic,  or  which  lie  above  the  Equinodial, 

North,  viz,  Aries^  Taurus^  Gemini,  Cancer^ 

0 ;  for  while  the  Sun  is  in  them,  it  makes 

The   other  fix,  which   make  the  lower 

Ecliptic,  are  called  ff inter  Signs  for  the  fame 

Pray,  how   do  the  Aftrologers  divide   the 

tjy  according  to  their  ufual  Abfurdity  and 
them  of  various  Kinds,  and  afcribe  to  them 
ifluences  and  Virtues.  Thus,  ManiUus  tells 
MaUj  others  Female  Signs ;  fome  Human^ 

^ns  tear  human  Shape,  andfome  exprefs^d 
Figures^  bear  tbi  Form  of  Beafl. 
xt  Jingle  ;  others  double^  as  Gemini  zxkd  Pijics  T 
\ns  are  Jingle ;  now  objerve  the  Pairs ; 
4e  Shapes  give  double  Foree  to  Stars^ 
i  Companion  Jtill  in  each  creates 
rcy  and  vajl  Variety  of  Fates, 
are  of  different  Species,  as  Cafricorn%  and 

he  Goat,  he  twijls  a  fcdly  Train, 
tzur/urh^  half  Hork,  aid  half  a  Man. 
belong  to  tlic  Day,  others  to  ttic  Night : 
\,  my  Mufe,  like  Lark  on  tow*ring  frings^ 
to  the  SkieSy  and  as  Jhe  mounts  Jhe  Jings  i 
Vigns  various  in  her  airy  Flight, 
ich  the  Day  rtjpe^,  and  fome  the  Ni^t. 
govern  the  fvater,  otliers  the  Land: 
nSy  'lis  obvious,  do  the  Sea  command^ 
rs  claim  Dominion  o'er  the  Land. 
fry  Pifces,  and  the  Crab  retain 
^er  Nature,  both^  and  rule  the  Jbfainm 
I  and  Ram  pojpfs  their  old  Command  i 
i  the  Herds y  andjiill  they  bve  the  Lanim 
ckoxx^d  fruitful,  and  others  barren  Signs  : 
b  is  fruitful,  and  a  numerous  Brood 
orpio  yields^  and  Pifccs  flit  the  Fl^d  \ 

7h 
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The  Lion'i  barrgn,  and  no  Vows  can  gain  .  - 

The  Maid  i  Aquarius  fpends  kis  Youth  in  vain.  I  ' 

jfh  /  too  remov  dy  too  far  disjoin  d  to  provt 

Tbi fruitful  Pleafures  of  emreajing  Love  ! 
Bcfidcs  thcfe,  there  are  various  other  Diftin£Hons  mai® 
of  the  Signs,   not  one  Jot  lefs  whrmfical ;  as  you  wVu 
find  in  Afaniiius's  fecond  Book  of  his  poetical  Ailronof^t 
and  Aftrology.     But  leaving  tlie  Dreams  and  vain  Itin^' 
ginatioas,  of  the  Ancients,  let  us  proceed  to  the  Circ:^^^ 
i^fhicb  remain. 

Euphrof.  With  a  very  good  Will,  Cleonicus  ;  let  '^^ 
Kttle  Time  we  have  be  fpent  to  the  Purpofc ;  1  had  ratr*icr 
be  poffcifed  of  a  little  Sterling  Science,  thaii  all  the  Par^«® 
of  trumpery  Nonfenf^. 


D  I  A  L  O  G  U  E    VI. 

Cy/i^tf  CoLuRES,  Tropic??,  Polar-Circi.es,  tf^" 
the  PoLBS  of  tbt  World. 

Cleonicus. 

TH  E  next  Circles  we  are  to  confider,  in  the  Sphcri^^ 
are  thofc  two  called  the  (^.olnres^  both  which  parn^^^ 
through  the  Poles  of  the  World,  and  cut  the  Equinoc^"'^^ 
tial  at  right  Angles. 

Euphrof  And  one  of  them  paflcs  thro'  tlic  Equinoftia^ 
Points,  1  ohferve, 

Cleon-   It  docs  fo  ;  and  tlierefore  it  is  called  the  Equi^ 

no5iial  Colure  \  the  other,   which  pafles  thro'  the  Begin-^^ 
ninc^  of  Cancer y  is  called  the  SoljVitial  Cotun, 

Euphrcf,   Whence  hath  it  that  Name  ? 

Clcon,  From  hence,  that  when  the  Sun,  in  hi^- 
annual  Courfe,  comes  near  to  the  Beginning  of  thefts 
Signs  on  either  Side,  he  fcems  to  move  neither  Norths 
ward  nor  Southward  for  fome  Time,  but  as  it  were  tor- 
be  llationary,  which  Standing  Hill  of  the  Sun,  is  indict 
Latin  called  SG[/iitian,  whence  thefc  two  Points  are  calledi' 
the  Soljilces. 

EupbroJ^ 
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lS,uphrof  What  Diftinftion  is  made  of  thcfe  SoHlitiai 
bints  ? 

CUon.  Becaiife  the  Sun,  when  it  is  in  the  Beginning  of 
ancer  makes  Aftdfummer^  that  Point  is  called  die  Summer 
tlftlce ;  thus  the  Other  Point  is  called  the  Winter  Solfticei 
scaufe,  when  the  Sun  is  in  it,  it  is  then  AtAftd-winter. 

Eupbr^f  And  have  not  the  other  Points,  which  jrou 
dl  the  Equinoxis  in  which  the  other  Co  fun  cuts  the  Eclip- 
c,  fome  diftinft  Denomination  from  the  Seaibns  alfo  ? 

Cleon.  Yes  ;  for  when  the  Sun  is  in  the  Beginning  of 
W«,  it  is  then  the  Middle  of  the  Spring,  which  in  LattM 

called  Fer,  and  therefore  this  Equinox  is  caHed  the 
'ernal  Equinox ;  and  when  the  Sun  is  in  the  other  Equi- 
ox,  it  IS  the  Middle  of  Autumny  which  ^refore  is 
died  the  Autumnal  Equinox. 

Eupbrof.  Then  thefe  two  Coiuresj  I  perceive,  are,  in  a 
ort,  the  Boundaries  of  the  Scafons. 

Clnm.  That  is  their  Office  ;  they  each  of  them  point 
Bt  two  oppofite  Scafons  by  their  two  oppofite  Parts  upon. 
ic  Eclipdc.  And  thefe  are  the  two  moft  notable  Meri- 
ians  of  thofe  that  are  fixed ;  and  the  Solftitial  Colttrt  has 
lis  in  particular,  that  it  alfo  pa&s  tlirough  the  Pok^  of 
le  Eliptic,  and  therefore  cuts  it  alfo  at  right  AnghJS^ 
tf  thefe  Circles  Maniiius  hAs  given  ^m.  tbis  genoral 
lefcription. 

From  Pole  all  round  to  Pole  tW9  Lines  ixprefs'd^ 
A^erfelj  drawn y  which  murf(&  the  Rejf^ 
jtnione  another  :  They  furround  the  Whoky 
And  crrJJinZ'i  make  right  An:^Us  at  ea^h  Pole, 
J%efe  into  four  jyji  Parts  dvide  the  Syhe^e^ 
And  mark  by  Signs  the  Seafon^  oftht  Tedr\ 

Jbcr  this,  he  gives  us  a  particular  Defcription  of  eadi 
'^tmrty  and  their  Courlc  through  tlie  various  Coniletlatioaa 
f  the  Heavens :  And  fiift  of  die  Etjuinoftial  Colurt^ 

One  drawn  f rim  He^rSrs  h.gh  Top^y  defcends  from  far^. 
And  cuts  the  Serpent's  laily  and  the  dry  Bear  : 
ne  Equinoftial  Scales,  the  Snake'j  Extrere'^ 
And  ntxt  tte  Southern  Centaur's  middle  Beams  % 
Jhn  thuarts  th  adverje  Pote^  and  nxt  divides 
Tbemigh  \  Whaic,  and  pnrts  ts  fcal;-  Sides. 
Bright  Aries  Pot-^t,  and  Mendid  Frigon  faji 
the  fair  Andromeda  betow  the  Waiji  \ 
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And  next  her  Mother' s  Head  It  cMtSj  and  then 
Tie  Pole,  and  clofeth  in  itf elf  again. 

Then  of  the  Sol/litial  Colure 

Cr§fs  thisy  and  from  the  Pole  dath  firjl  appear 
The  other y  through  the  Fore-feet  of  the  Bear, 
Jnd  through  its  Neck  ;  which^  when  the  Sun  retires^ 
Firfljhines^  and  fpreads  black  Nighty  with  feeble  Firetf 
Tlien  farts  the  Twins  and  Crab,  the  Dog  divides^ 
jlnd  Argo*s  Heel  that  broke  the  frothy  Tides. 
And  then  the  Pole,  and  other  Circle  croft. 
To  Caper  tums,  contraSied  in  his  Frojl: 
The  Eagle  cuts,  and  the  inverted  Lyre, 

Black  Draco's  Folds 

The  hinder  Pavus  o*  tb*  Bear,  and  near  the  Pole 
Its  Tail ;  and  clofmg  there  compleats  the  tVbole, 
Thefe  Rounds  immoveable,  their  Site  t/?e  fame. 
Here  Seafcnsfix,  nor  vary  in  the  Ftame. 

Lib.  I. 

Thus  much,   at  prefent,    is  fufBcient  concerning  the 
Colures ;  let  me  now  proceed  to  the  Tropics. 

Euphrof.  Why  arc  thofe  two  Circles  called  the  Trnficu 
Cleonicus  f 
-  Cieon.  To  underftand  the  Reafon  thereof  nicely,  you 
muft  know,    (which  you  will  eafily  oblcrvc)  that  while 
the  Sun  is  going  from  Aries  to  Cancer,  he  advances  cvcr'J 
Day  more  Northward  than  before  he  was,  till  being  cotii« 
to  Cancer^  he  is  moft  northerly  that  he  can  be;  after 
which,   as  he  defcends  to  Lilra^  he  gets  ever  Day  xs\(y^ 
Southward  than  before.     Now,  when  he  is  in  the  Bcgi*^' 
ning  of  Cancer^  it  is,  that  he  changes  his  Motion,  2l«^ 
turns  from  going  Northward  to  go  Southward :   Now  tl^^^ 
Turning  back  of  the  Sun  was  by  die  Gr^^yti  called  Trof^^l 
from  whence  tlie  Parallel  paffiiig  through  tlie  Beginning  °^ 
Cancer  is  called  the  Tropic  of  Cancer,  - 

Euphrof.  Very  good,  I  undcrlland  you  well ;  and  1        . 
alfo  the  fame  Reafon,   why  the  other  is  called  the  ^^a!- 
of  Capricorn^  bccaufc   there    the   Sua  returns  from     ^^^ 
loutherly  Courfe  to  his  northern  one.     But,  pray,  ^  *^ 
is  rcpre(ented  by  thefe  Tropics  on  the  Sphere  ?  .  ^ 

Clean.  Thefe  Tropics  reprefent  (for  any  Latitude)    ^l^ 
Imgejl  ^nd  J})QrteJl  Day^  in  the  Year  j  for  they  &cW.^^^ 
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^irtof  the  diurnal  Mdtion  of  the  Stm,  for  the  two  I^ys 
v^hen  he  is  in  the  Beginning  of  Cancer  and  Capricorn  ; 
^hcrc  he   has  the  greatcft  and  Icaft  Meridian  Altitude ; 
and  confequently,  when  he  is  in  the  firft  Minute  of 
Cancer^   all  that  Part  of  the  Tropic  of  Cancer^  which  is 
above  the  Horizon,    reprefcnts  the  Length  of  that  Day ; 
and  all  that  is  beneath  the  Horizon,  reprefcnts  tlic  Night 
of  that  Day  ;  and  it  is  cafy  to  obferve,  from  the  Sphere, 
that  the  Day  is  the  iongeji^  and  that  Night  tlic  Jborte/l  of 
<in  otliers  in  tlic  Year.     In  the  fame  Manner,  the  two 
i^arts  of  the  Tropic  of  Capricorn,  above  and  below  .the 
Horizon,  Ihew  the  Jhortejl  Day  and  longeji  Night  in  tlic 
Year. 

£uphr^.  I  believe  I  apprehend  your  Meaning  tolerably 
^^ell  ;  but  you  muft  make  fome  Grains  of  Allowance  to  a 
Novice  in  thefe  Studies. — Pray,  have  thefe  Tropics  any 
^ther  Ufe  ? 

C^iean.  They  are  the  Boundaries  between  the  Torrid 
^nd  temperate  Zones  on  the  terreftrial  Globe,  of  which 
y  oi-c  hereafter.  The  Tropic  of  Cancer  is  thus  poetically 
^^fcribed  by  Manilius: 

7 he  Line  defcrib^d  through  Cancer's  Claws  confines 
The  utmoji  Limits  of  the  fatal  Signs  ; 
There,  when  the  Sun  afcends  his  greatefi  Height^ 
In  largefl  Rounds  he  whirls  the  Day  and  Night ; 
Pleased  with  his  Station,  there  he  feems  to  flay  ^ 
^  Nor  lengthens  much  nor  m'fch  coniraHs  the  Day. 

"^'^cJ  the  Tropic  of  Capricorn,  thus  ; 

Another,  Southward  drawn j  exa5lly  fets 
The  utmofi  Limits  to  the  S-^ns  Retreats ; 
ff^hen  hoary  U^inter  calls  his  Beams  away,  1 

Obliquely  warms  us  with  a  fcehU  Ray,  > 

And  whirls,  in  narrow  Rounds,  the  freezing  Day,      X 
To  us  his  Journey  sfljort,  but  where  he  jlandsy 
With  Ray  dire^  he  burns  the  barren  ^an  Is, 
^owiflyd'ior  Nig^t  he  fear ce  refigns  the  Day  ^ 
But  in  vaji  Heats  extends  his  hated  Sway, 

^^  Lib.  L 

^'^e  are  now  come  to  the  Polar  Circles,  which  are  th  •  laft 

^o  be  confidcred  on  the  Sphere 

Eubbrof  Tb    j    I  lenirn^er,  you  told  m-  werr  ra'Icd 

^e  Ar^ie  and  Antarctic  Circles  ;  pray,  whence  do  they 
^ive  thefe  Names  ? 
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Cleon.  The  JrBic  Circle,  or  that  about  the  }iortb  PoSi 
is  fo  called  from  jirdftis,  the  Greek  Name  of  the  Confttl- 
lation  of  the  greater  Bear^  wliich  is  fituated  very  near  it ; 
knd  the  North  Pole  is  fometimes  called  the  Ar^e  Polt^ 
becaufe  it  is  the  laft  Star  in  the  Tail  of  the  lefler  Bear ; 
as  I  fhall  fhew  you  hereafter,  when  we  come  todi&ourfe 
of  the  Conftellations.  The  other  is  called  the  AatarBie 
Circle,  as  being  on  the  oppofiie  Part  of  the  Sphere  ID  this* 
Ettpbrof.  What  is  the  Ufe  of  thefe  Circles  ? 
CleoH,  They  fhcw  the  Latitude  on  each  Side  die  Eqio* 
lioAial,  where  the  Sun  does  not  fet,  or  go  bdow  tbd 
Horizon,  when  he  is  at  the  greateft  Diftance,  North  waL 
South,  that  is,  in  the  Beginning  of  Cancer  and  Caprievna, 

Euphrof  Indeed!    is  there  fuch  a  Thing  asaUDlayi  \j 
and  no  Night,  in  that  Latitude  ?  -J 

Clean.  \  cs ;  and  the  nearer  you  go  firoih  the  Pohr  i 
Circle  to  the  Pole,   tlic  longer  the  Sun  continues  dove  Jj 
the  Horizon;  and  prccilbly  under  the  Pole,  the  fan  fets  A 
not  for  the  Space  of  fi}c  Months,  or  half  a  Year,  as  Ilfaaii  | 
demonilrate  to  you  on  the  Globes  hereafter;  and  die 
other  half  Year  it  is  all  Night ;  that  is,  the  Sun  is  not 
fcen  from  that  Pole  above  the  Horizon,  whicli  in  that 
Cafe  is  tlic  Equator  itfelf, 

Eupbrcf.  This  is  very  wonderful ;  I  hope  I  fhall  under- 
fland  you  better  upon  the  Globes. — But  v.hat  other  Ulc 
do  you  make  of  thefe  Circles  r 

Cleon.  They  arc  the  Uoundarics  between  tlic  Temperate 
and  Fiigld  Zones.  Thefc  Circles  alfo  ManUius  tlius  dc- 
fcribes  : 

One  tow  r lis  the  North  fujtains  the  fii inning  Bear, 
y^nd  lies  divided  from  the  Polar  Star 
Vijuicc  tivehe  Degrees^  and  thirty  Minutes  Icfs  ; 
Jfhich  Spaa"  the  Tropics  f rem  the  Line  poffejs. 
The  Antar^.c  thus  : 

l.hc  lajiy  drawn  round  the  Southern  Pole  confines 
Thofe  Bears,  and  lie ^  the  utmoji  of  the  Lines., 
JVife  Nature  confiant  in  her  Work  is  founds 
U'lde  as  the  Arftic  is  th'  Antarftic  Round. 
Euphrof.  But  before  we  leave  this  Subjcdt,  pray  tell  me 
one  Thinff ;  why  are  the  End>  of  the  Axis  of  tlic  Sphere 
called  the  Poles  of  the  PFcridf 

Cleon.  The  Word  Pole  is  Greeks  and  fignifies  to  turn 
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Cinn,  'I  he  Orrtrr,  my  E^z'r-:  '  ::  .  i  hir-  : . :  :Jid 
one  for  that  Purpciz.  wh;:h  tt;!.  £n::d  \-ou  2.  p.Li.-r^r.c 
Entertainment  for  the  nsxt  Lehurt-H::ur5. 
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DIALOGUE     VII. 
Of  the  ORRERY. 

Ckonicus. 

YE  S,  my  Euphrofyne^  this  is  the  fam'd  Machine^  of 
which  I  promifed  you  the  Sight  and  Ufe,  when  wc 
laft  convcrfcd  on  thefe  SubjeAs. 

EuphroJ*  A  Ihowy  Piece  of  Art  it  feems  to  be,  indeed ! 
Pray,  who  was  the  nrft  Inventor  of  it  ? 

Cleon.  This  Machine  was  invented  by  Dicgrees,  and 
made  in  its  utmoft  Perfeftion,  firft  by  Mr.  Rowley^  for 
King  George  tlie  Firft ;  after  which  the  Earl  of  Orrery 
befpoke  another;  and  from  him,  it  is  fuppofed  by  fome, 
that  it  had  its  Name  :  But  feme  will  have  it  derived  from 
a  Greek  Word  of  the  fame  Sound,  which  fignifies  to  fee ; 
becaufe  in  this  Machine  we  fee  all  the  Motions  of  the  i|pa- 
venly  Bodies  performed  in  the  fame  Manner  as  they  are 
in  Nature  itfelf. 

Eufhrof.  Are  there  not  diflfcrent  Sorts  of  lAftminents 
of  this  Kind  made  ;  becaufe,  I  think,  I  have  feen  the 
Print  of  an  Orrery,  of  a  different  Make  from  this  ? 

Cleon.  Yes;  fyice  the  firft  Invention  they,  have  been 
variouily  made,  and  very  much  improved  by  feveral  Ar- 
tifts ;  but  the  Orrery  conftrufted  by  the  late  ingenioTK 
Mr.  Dearty  exceeds  in  Point  of  Neatnefs  and  Elegance  all 
that  has  been  yet  made,  if  you  except  the  Motions  of  the 
Satellites  of  Jupiter  and  Saturn  ;  but  tlierc  feems  a  great 
Deal  wanting  yet,  to  render  an  Orrery  more  fimple  in  its 
Strufture,  and  of  an  eafier  Purchafe  than  thofe  which 
have  been  hitherto  made ;  for  the  firft  were  fold  for  a 
thoufand  Guineas ;  none  of  the  largeft  Sort  for  lefs  dian 
three  hundred, 

Euphrof  Had  tlie  ancient  Aftrononlcrs  no  Contrivance 
of  this  Kind,  to  reprefcnt  the  Motions  of  thifheavenly 
Bodies  ? 

Cleon^  Yes,  it  appears  they  had  fomcthing  analogous 
to  it,  made  by  that  famous  Mathematician,  Archimedes^ 
on  whom  the  Latin  Poet  Claudian  wrote  a  merry  Epigram, 
in  tlic  Englijh  Tranllation  of  which  you  will  fee  Itoxv^ 

Uf% 
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f*s  Nimc,  inftcad  of  Archimedts^  as  given  us  by  Dr. 

XerrU  in  his  aflronomical  Dialogue,  Page  i82« 
IVhni  lately  Jove  thi  Orrery  furvefd^ 
He^finilingy  thus  t^  Gods  in  Council  fmd% 
How  Jball  wefiint  frefmming  Mortals  Powr  f 
The  Syracufan  Sage  did,  once  he/ore, 
J7>e  heavenly  Motions  /hew  in  Spheres  ofGUfs^ 
And  the  erratic  Orbs  and  Stars  etfrefs  : 
But  his  Machine,  by  onefold  PowW  and  Weighty 
Mov*dy  and  was  governed,  as  we  are,  by  Pate; 
(Fbile  the  bjld  Rowley,  in  his  Orrery, 
Keeps  hisfirft  Pow^r^jnft  like  his  Geninsfret : 
He  knows  thi  fecrel  Spring,  and  can  impart  *) 

Laws  to  the  frhole,  and  to  each  Jingle  Part.  > 

His  daring  Handy  or  brings,  or  hinders  Fate  :  j 

He  maizes  the  Earth  thr^  fiver  Zodiacs  run^ 

Jtifily  obffquhns  to  the  goldm  San : 
^hile  the  bright  Meon,  Jhining  with  borroufd Light^ 
Marks  out  the  Months,  and  rules  the  fable  Night . 
'     And  all  §bedient  to  hisfole  Command, 

7urn  round  their  Axis,  as  he  turns  his  Hand% 

Their  Phafes,  and  their  Afpeils  alldrfplay^ 

And  at  his  Beck  exhibit  Night  or  Day. 

He  makes  EcUpfes,  as  he  will,  appear^ 

For  any  toft,  preftnt,  or  future  Tear ; 

Shews  their  true  C^urfe,  and  roots  out  vulgar  Fear. 

Cuiltlefs  Salmoneus  at  your  Suit  IfkWj 

Shall  I,  to  pleafe  you,  take  ^Rowlev  too  f 

Oh!  no,  ail  cry  d,  the  glorious  Artift  f^are^ 

T'ranfplant  him  hither,  and  make  htm  a  Star. 

Euphrof.  This  is  an  ingenious  Piece  of  Wit,  indeelj ; 
It  the  Inilrument  highly  deferves  it,  to  all  Appearance ; 
bdng  in  the  external  Frame,  and  (I  doubt  not)  in  the 
tefiuu  Strufture,  anadmimbly  beautiful  aud  exqiulite 
Dcc  of  Workmanfhip. 

Cleom.  All  you  observe  is  veiy  right;  and  Pity  it  is. 
It  the  Coftlinefs  and  Mamificence  of  lb  curious  and 
eful  an  Inftrument  fhould  be  a  Bar  to  its  common  life* 
SuJI  now  proceed  to  g^ve  you  a  View  of  each  particular 
ut;,^  in  a  general  Defer  iption  of  the  Whole. 
The  F'rartie,  which  contains  the  Wheel-work,  (ffc  and* 
gtilates  the  whole  Machine,  is  made  of  fiiie  Ebony,  aiid 
O  2  is 
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is  near  four  Feet  in  Diameter;  the  ODtlide  thereof  is 
adorned  with  12  Pilafters,  cnrioufly  wrought  and  gilt:. 
Between  thcfc,  the  twelve  Signs  of  the  Zodiac  arc  neatly 

Eainted,  with  gilded  Frames.  Above  the  Frame  is  a 
road  Ring,  fnpported  with  twelve  Pillars ;  this  Ring 
reprefents  the  Plane  of  the  Ecliptic,  upon  which  there  are 
two  Circles  of  Degrees,  and  between  thefe  the  Names  and 
Characters  of  tlie  twelve  Signs.  Near  the  Outfide  is  a 
Circle  of  Months  and  Days,  exactly  correfpondine  tp  the 
Sun's  Place  at  Noon,  each  Day  throughout  the  Year. 

Above  the  Ecliptic  ftand  fome  of  the  principal  Circles 
of  the  Sphere,  according  to  their  refpeClive  Situations  in 
the  Heavens,  viz.  (No.  10.)  are  the  twoColures,  divided 
into  Degrees  and  half  De^ecs.  No.  11.  is  one  Half  the 
Ejuinoftial  Circle,  making  an  Angle  of  23}  Degrees. 
Tne  Tropic  of  Cancer  and  the  Arftic  Circle  are  each  fixed 

Srallel,  and  at  their  proper  Diftance  from  the  E^uinoftiaL 
n  the  Northern  Half  of  tlie  Ecliptic,  is  a  Brafs  Semi- 
circle, moveable  upon  two  Points  fixed  in  V  and  «^ : 
This  Semi-circle  ferves  as  a  moveable  Horizon,  to  be  put 
to  any  Degree  of  Latitude  upon  the  North  Part  of  the 
Meridian.  The  whole  Machine  is  alfo  fo  contrived,  as 
to  be  fet  to  any  Latitude,  without  afFefting  any  of  the 
Infide  Motions  :  For  this  Purpofe,  there  are  two  ftrong 
Hinges  (No.  13.)  fixed  to  the  Bottom-Frame,  upon 
which  the  Inftrument  moves ;  and  a  ftrong  Brafs  Arch, 
having  Holes  at  every  Degree,  through  which  a  ftrong 
Pin  is  to  be  put,  according  to  the  Elevation.  This  Arch 
and  the  two  Hinges  fupport  the  whole  Machine,  when  it 
is  lifted  up,  according  to  any  Latitude ;  and  the  Arch, 
at  other  Times,  lies  conveniently  under  tlie  Bottom- 
Frame. 

When  the  Machine  is  fet  to  any  Latitude,  (which 
is  eafily  done  by  two  Men,  each  taking  hold  of  two 
Handles,  conveniently  fixed  for  that  Purpofe)  fet  the 
moveable  Horizon  to  the  fame  Degree  upon  tlie  Meridian, 
and  you  may  form  an  Idea  of  the  refpe^tive  Altitude,  or 
Depreflion  of  the  Planets,  both  Primary  and  Secondary. 
The  Sun  (No.  i.)  ftands  in  the  Middle  of  the  whole 
Svftem  upon  a  Wire,  making  an  Angle  with  the  Plane" 
of  the  Ecliptic  of  about  82  Degrees,  which  is  tlie  Incli- 
nation of  the  Sun's  Axis,  to  the  Axis  of  the  Ecliptic. 

Next 
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Next  the  Sun  is  a  finall  Ball  (No.  2.)  rcprefcnting  AfSr- 
'Oiry:  Next  to  Mercury  is  Venus^  (No.  3.)  reprefented  by 
a  larfe  Ball,  and  both  thefe  ftand  upon  Wires,  (b  liiat 
the  Balls  themfelves  may  be  more  viubly  perceived  by  the 
Eye.  The  Earth  is  reprefented  (No.  4.)  by  an  Ivory  Ball, 
having  fome  of  the  principal  Meridians  and  Parallels,  and 
a  little  Sketch  of  a  Map  defcribed  upon  it.  The  Wire, 
which  foppbrts  the  Eaith,  makes  an  Angle  with  the 
Plane  of  the  Ecliptic  of  66^  Degrees,  which  is  the  Incli- 
nation of  the  Earth's  Axis  to  that  of  the  Ecliptic.  Near 
die  Bottom  of  the  Earth's  Axis  is  a  Dial-plate,  (No.  9.) 
having  an  Index  pointing  to  the  Hours  of  tlie  Day  as  die 
Earth  tarns  round  its  Axis. 

Round  the  Earth  is  a  Ring,  fuppotted  by  two  fmall 
Pillars ;  which  Ring  reprefents  the  Orbit  ot  the  Moon, 
and  the  Divilions  upon  it  anfwer  to  the  Moon's  Latitude : 
The  Motion  of  this  Ring  reprefents  the  Motion  of  the 
Mocm's  Orbit,  according  to  that  of  the  Nodes.     Within 
this  Ring  is  tlie  Moon,  (No.  5.)  having  a  black  Cap,  or 
Cafe,  which  by  its  MoUon  reprefents  the  Phafesofthe 
Moon,  according  to  her  Age. — Without  the  Orbits  of 
the  Eartli  and  Moon  is  Man  (No,  6.)     The  next  in 
Order  to  Mars  is  Jupiter^  and  his  four  Moons  (No.  7.) 
Each  of  thefe  Moons  is  fupported  by  a  crooked  Wire» 
'fixed  in  a   Socket,  which  turns  about  the   Pillar  that 
fupports  Jupiter :  Thefe  Satellities  may  be  turned  by  the 
Hand  to  any  Pofition  ;  and  yet  when  the  Machine  is  put 
into  Motion,  they  will  all  move  in  their  proper  Times. 
The  outermoft  of  all  is  Saturn^  and  his  five  Moons,  and 
Ring,  (No.  8.)  Thefe  Moons  are  fupported  and  con- 
trived after  the  fame  Manner  with  thofe  of  Jupiter.    The 
whole  Machine  is  put  into  Motion  by  turning  a  fmall 
Winch,  like  tlie  Key  of  a  Clock,  No.  14.)  and  all  the 
Infide  Work  is  fo  truly  wrought,  tliat  it  requires  but  very 
fmall  Force  to  put  the  whole  in  Motion. 

Eupbrof.  How  are  thefe  planetary  Bodies  to  be  put  in 
'Motion  ?  Could  I  fee,  or  be  made  ienfible  of  it  ? 
-  CUon.  Yes :  Above  the  Handle  there  is  a  cylindrical 
Pin,  which  may  be  drawn  a  little  out,  or  pufhed  in  at 
Pleafure :  When  it  is  pufhed  in,  all  the  Planets,  both 
Primary  and  Secondary,  will  move  according  to  their  re- 
-  -fpcftive  Periods,  by  turning  the  Handle :  When  it  is 

O  3  drawn 
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drawn  out,  the  Motion  of  tlie  SauUlties  of  Jupiter  and 
Saturn  will  be  flopped,  while  all  the  reft  move  without 
Interruption.  This  is  a  very  good  Contrivance  to  prc- 
ierve  the  Inftrument  from  bcin^  clogged  by  the  Iwift 
Motions  of  the   Wheels  belonging  to  the  SQtellites  of 

?upiter  and  Saturn^   when  the  Motion  of  the  reft  of  the 
ianets  are  only  coniidered. 

There  is  alfo  a  Brafs  Lamp,  having  two  Convex 
Glailes,  to  be  put  in  the  Room  of  tlie  Sun  ;  and  alfo  a 
fmaller  Earth  and  Moon,  made  fomewhat  in  Proportio& 
to  their  Diftance  from  each  other,  which  may  be  putoa 
at  Pleafure. 

The  Lamp  turns  round  at  the  fame  Time  with  the 
Earth,  and  by  Means  of  the  Glailcs  cafts  a  ftroi^  Light 
upon  her :  And  when  the  fmaller  Earth  and  Moon  are 
placed  on,  it  will  be  eafy  to  fhew  when  either  of  tbem 
will  be  eclipfed. 

Euphrof.  Well !  I  tliink  every  Thing  admirably  adapt- 
ed to  anfwer  the  Purpofe  of  fuch  a  Machine ;  and  now  I 
prefume  you  are  ready  to  put  it  in  Motion,  and  gratify 
my  Sight  with  a  View  of  tlie  Secondary  Planets  as  well 
as  the  Primary,  in  the  various  Revolutions,  which  I  have 
not  yet  fcen  in  anv  Inftrument. 

Cleon.  I  fliali   do  it  this  Inftant : You  fee  I  put 

on  the  Handle,  and  pulli  in  the  Pin  juft  above  it ;  and 
place  a  black  Patch  (or  Bit  of  Waier)  upon  the  Middle 
of  the  Sun,  right  againft  the  firft  Degree  of  u^z/Vi  (Y). 
You  may  alfo  place  Patches  upon  FenuSy  Marsy  and 
Jupiter y  right  againft  fonie  noted  Point  in  Uie  Echptic. 
-If  you  lay  a  Thread  from  the  Sun  to  the  lirft  Degree  of 
Aries  (Y),  you  may  fet  a  Mark  where  it  interfeds  the 
Orbit  of  each  Planet ;  and  tliat  will  be  a  Help  to  note  the 
Times  of  their  Revolutions. 

Eupbrof.  Why  am  I  to  place  Patches  upon  J^rffWi,  Mars^ 
and  Jupiter y  and  not  upon  Mercury  and  Saturn. 

Cleon.  Becaufe  tliefe  Planets  are  known  to  have  a  Mo- 
tion about  their  Axis  by  a  conftant  Obfervation  of  the 
Motion  of  Spots,  feen  on  their  Surfaces,  when  obferved 
through  good  Telcfcopes.  Thefe  Spots,  like  thofe  of 
the  Sun,  arc  found  to  be  regular,  and  to  defcribc  fuch 
Lines  on  the  Surfaces  of  the  Planets  as  they  really  would 
fioj  were  tlie  Planets  to  be  moved  about  their  Axis,  with 

tliofc 
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didle  Spots  on  their  Surfaces  in  the  tTiines  and  Manner 
yoQ  htt«  fee  reprefented  in  the  Orrery,  fo  tfiat  Acy 
^inly  prove  tlie  diurnal  Rotation  of  thofe  Planets. 
Bat  as  for  Mtrntry  and  Saiuntt  no  Spots  have  been 
obiervcd  on  their  Surface  fufficient  to  anfwer  fuch  a 
Purpofe. 

Empbrof,  In  what  Times  do  thofe  Planets  revolve  aboat 
0ietr  Axis  ? 

C&Mi.  YoU  win  immediately  fee;  for  obferve,  one 
miire  Turn  of  the  Handle  anfwers  to  the  diurnal  Motion 
of  die  Eartli  round  her  Axis,  as  may  be  ktn  by  the 
Mbtkm  of  the  Hour-Index,  which  is  placed  tit  the  Foot 
of  die  Wire,  on  which  the  Terella  is  tixed.  When  the 
Index  has  moved  the  Space  of  Ten  Hours,  you  may 
•Uerve,  that  jHplter  has  made  one  Revolution  com{^t 
RNilsd  its  Axis :  The  Handle,  being  turned  until  die 
Hotir-Iiidex  has  pailed  over  23  Hours,  will  brii^  the 
Patch  upon  Fcnus  to  its  former  Stuation  with  refp^  to 
tlir  Ecliptic,  which  (hews  that  Femis  ( t )  has  made  one 
entkv  Revoluticm  round  her  Axis.  Mars  makes  one  com- 
plott  Revolution  round  his  Axis  in  24  Hours,  and  about 
40  Minutes.  When  the  Handle  is  turned  25!  1  imes 
romid,  the  Spot  upon  the  Sun  will  point  to  the  fame 
Degree  of  the  Eclipdc,  as  it  did  when  the  Inflrument 
wms  firft  put  in  Motion.  And,  thus  by  obferving  the 
Motion  of  the  Spots  upon  die  Surface  of  the  Sun,  and  of 
the  Pkiiets  in  the  Heavens,  their  diurnal  Motion  was 
discovered ;  after  the  fame  Manner  as  we  do  here  obferve 
die  Modon  of  their  Repreientatives,  by  diat  of  the  Mariu 
pbced  upon  them. 

Eupbrof.  Thefe  Things  delight  me  very  much,  as 
they  are  quite  new  to  me ;  I  obferve  alfo,  that  the  Earth 
moves  upon  its  Axis ;  but  as  this  is  a  more  important 
Sabjeft,  it  will  require  a  paiticular  Confideration,  which 
i  fliall  trouble  you  with  fonie  other  Time ;  at  prefent  I 
fiiaU  be  glad  to  attend  you  on  die  Subjeft  of  the  Secon- 
daiT  Planets,  and  their  Modon  round  die  Primary  ;  and 
firft,  if  you  plcafe,  let  me  obferve  the  Modon  of  the 
Moon  about  the  Earth  at  the  fame  Time  as  the  Eartli 
keeps  moving  on  in  her  Orbit  about  the  Sun. 

Clem.  This  you  fhall  do,  and  perform  it  with  your 
#wn  Hands  ;  Take  die  Winch,  and  while  you  turn  the 

O  4  Handle 
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Handle  you  will  obfervc  the  Planets  perform  their  Mo- 
tions, in  the  fame  relative  'f  imes  as  they  do  in  the  Hea- 
vens :  then  about  the  Earth  you  will  obfervc  that  the 
Lunar  Orb  will  depart  from  a  I*oint  in  the  Elcliptic  about 
the  Earth,  and  return  to  the  fame  again  in  27  Turns  and 
i  of  the  Handle,  which  is  called  ihc  periodical  Month ;  in 
ContradiftinAion  to  the  fynodical  Month 

Euphrof.  Pray,  what  is  the  Difference  then  between 
the  J eriodical  and  fymdical Months  YoAi  have  fbmkltly 
mentioned  to  me  bv  Way  of  '  heory,  and  I  ihould  be  ^ 
to  fee  it  exemplified,  as  it  were,  in  raft.    • 

Clccn.  I  will  Ihew  you  wherein   the  Difference  con- 
fifts  :  I  have  already  obfcrvcd  to  you,  that  the  periodical 
Month  is  the  Time,  which  is  taken  up  bv  the  Moon  in 
departing  from  any  one  Point  of  the  Ecliptic^  and  it- 
turning  to  it  the  fame  again ;  but  more  particularly  thus: 
1  fl:op  the   Motion  of  the  Earth,  and  place  the  Moon 
jwll  between  the  Earth  and  the  Sun;  which  you  know 
is  what  we  then  call  the  }^ew  Moon ;  then,  putdi^  Ac 
Machine  in   Motion,   you  obfervc,  that  in  27  and  \ 
Turns  of  the  Handle,,  the  Moon  will  make  one  Revolu- 
tion, and  come  to  the  fame  Point  between  the  Earth  and 
the   Sun  J^ain  ;  therefore  were  the  Earth  to  ftand  (fill 
in  tlie  Heavens,   the  Space  of  Time  between  the  ntw 
IMoons  would  then  be  27  and  J  Days,  and  the  periodical 
and  fynodical  Months  would  then  be  die  fame.     But,  as 
the  Cafe  now  {lands,  fince  the  Earth  really  has  a  Motion 
about  the  Sun,  at  the  fame  Time  that  the  Moon  moves 
about  it,  we  mull  rcprelbnt  both  in  Motion  in  the  Orrery: 
Therefore,   bringi'itij  the  Moon  in  the  Situation  between 
the   Earth  and  the  Sun  as  before,   you  will  obfervc,  by 
turning   rlie   Winch,  that  while  the  Eartli  moves  pro- 
grelfivciv  on,  you  will  make  not  lefs   than  29!  Turns 
of  tlic  Wincli,   before  the  Moon  will  come  exaftly  be- 
tween the    Karth   and  the  Sun  again;  and  this  mews 
the  Space  of  Time  in  what  we  ufually  call  the  fynodical 
A'hnthy  viz,  two  Days  and  J  longer  tlian  the  periodical 
jVLiUh. 

Eupin-of,  You  have  made  tlic  Thing  very  clear  and 
cafy  10  be  undcrftood  ;  and  I  fancy  I  Ihall  be  able  to  read 
a  Ledure  on  the  Orrery  myfelf  ere  long :  The  Moon» 
you   fee,   always   Ihcws  the  lijme  Face  to  tlie  Eartla  in 

tlic 
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^e  Orrery  as  it  does  in  die  Heavens ;  how  comes  diat  to 
tJafs,  Clt^nicus  T 

Cleon*  For  this  Reafbn,  that  juft  fo  much  of  her 
Surface  as  is  turned  towards  the  Earth,  by  her  monthly 
Motion,  is  turnvd  from  it  by  her  Nfotion  round  her 
Axis,  which  is  performed  juft  in  the  fame  Time ;  for,  if 
ftc  had  no  Motion  about  her  Axis,  all  Parts  of  the 
Moon*s  Surface  would  be  Ihewn  towards  the  Earth  fuc- 
ceflivcly  in  the  Courfe  of  one  Revolution ;  but  of  this  I 
ftall  give  you  a  further  Illuftration  another  Time. 

Euphrof  I  muft  not  expeft  to  know  every  Thing  at 

once.     I  Ihall  always  be  content  to  wait  the  Time,  you 

think  moft  proper  for  my  Inftruftion.  —But  now  for  the 

Moons  of  Jupiter  \  Jet  me  fee  how  they  perform  their 

Periods  round  their  Primary. 

Cleon.  rhis  you  will  do  immediately ;  but  let  us 
place  all  the  Moons  of  Jupiter  in  one  right  Line,  from 
their  refpeftivc  Priinaries,  and  then  you  will  obferve, 
by  turning  the  Handle,  that  they  are  foon  feparated  and 
diipcrfed  one  from  the  other,  according  to  their  different 
Celerities:  Thus,  you  fee,  one  Turn  of  the  Handle 
brii^  the  firft  Moon  about  ^  Parts  round  Jupiter^  while 
^"^e  oecond  has  defcribed  but  ^  Parts  ;  the  Third  about  7. 
and  the  Fourth  not  quite  -ri  Part,  each  of  its  refpcftive 
Orbits. 

-Euphrof,  Yes  ;  and  by  the  Hour-Index  I  further  ob- 

ferve,-  that  the  firft  Moon  will  in  18  and  \  Hours  come 

Jj^^nd  to  its  former  Pofition,  or  make  one  Revolution. 

*  he  Second  at  the  fame  Time  will  be  almoft  oppofitc  to 

^e  Firil,  and  fo  has  made  but  little  more  than  half  a 

Revolution  in  the  fame  Time,  and  the  others  are  in 

^ifFerent  Afpefts  according  to  the  Length  of  their  Periods. 

J*J  ftiort,  I  have  the  Pleafurc  now  to  fee,   by  telling  the 

2^^rnsof  the  Handle,  and  obfcrvmg  the  Hour-Index,  that 

^^  feveral  Planets  of  Jupiter  perform  their  Periods  in  the 

^nnc  Times  that  you  formerly  mentioned.     But  thefe 

•^^oifj  of  Jupiter  have  been  rendered  very  famous  on  Ac- 

^uiit  of  tincjing  the  Longitude  by  them ;  now  I  fhould 

^  glad  to  underftand  the  Reafon  of  that  Affair.     Pray, 

^^fonicusy  could  I  be  affifted  in  that  Rcfpcft  by  tliis  Piece 

^^  Machinery  ? 

Cleon* 
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Cleon.  Yes,  my  Euphrofyne^  you  may  very  cafihr;  by 
Means  of  the  Eclipfes,  which  thefe  Moans  fuficr  in  ik 
Sliadow  of  Jupiter  \  and  to  make  the  Thing  as  clear  to 
you  as  poilinle,  I  fhali  place  the  Lamp  in  the  Room  tf 
the  Sun  in  the  Centre,  to  caft  a  Light  on  the  Body  of 
'Jupiter  and  his  little  Syftem  of  Moms  \  by  this  Mcam, 
I  he  Shadow  oi  Jupiter  and  his  Moons  will  be  veiy  evi* 
dent  on  a  Piece  of  white  Pafte-board  plaoed  diicAlf 
behind  them  from  the  Sun.  And  now,  by  carrying  tbe 
Candles  out  of  the  Room,  Jupiter  wiU  have  no  odier 
Lights  but  what  it  receives  JFrom  the  Lamp. 

kupbrof.  1  his  is  a  Sort  of  Reprefentation  of  the  gloomj 
Regions  through  which  Jupiter  with  his  Attendino 
move ;  and  I  plainly  perceive,  the  Shadow  of  Jfpi^f 
and  of  his  Moons  too  on  tlie  Pafte-board;  I  plainly  ice 
tbe  Manner  of  their  apparent  Motions ;  that  diey  mvvt 
backward  and  forward  in  oi\e  flraight  Line,  or  nearly  h\ 
But  here  they  appear  very  different  from  wliat  they  for- 
merly did  through  the  Telefcope,  where  they  appeared  if 
fo  many  brilliant  Points  ;  here  only  as  dark  moving  Sha- 
dows ;  and  I  eafily  apprehend,  by  what  I  fee,  jtliat  when 
one  of  thofe  little  Moons  gets  into  the  Shadow  of  y»/i/<ri 
It  niuft  necelTarily  difappear  to  us  on  that  yonder  Ball  of 
Earth  ;  and  then  is  faid  to  be  cclipftd. 

C/r5u,  This  is  very  true,  with  rcfpcft  to  their  Appcar- 
;incc  on  the  Pallc-board ;  but  as  for  the  Aloons  them- 
Iclvcs,  you  have  a  much  l)ettcr  Idea  of  their  Motioitt 
now  than  you  could  poiiibly  have  through  the  Tcleicopc; 
for  here,  you  ice,  they  move  in  their  proper  circular 
Orbits,  as  they  really  do  in  the  Heavens;  and  hercalfo, 
you  obfeivc,  the  little  white  Balls  go  into  and  out  of 
Jup'itcr\  Shadow  in  the  fame  Manner  as  they  do  there 

Enphrof,  This  I  view  with  Pleafure,  and  thcfe  Exlipfc* 
of  the  little  MoQitSy  I  obfcrve,  are  very  frequent  in  thofe 
which  arc  ncaieft  their  Primary,  and  perform  their  Period* 
in  the  nio;  tell  Time.  And  tlierefore,  I  prefume  the  firft 
of  thcfe  A-JooKs  niuft  afford  the  beft  Opportunity  of  find- 
ing the  longitude,  by  Rcalbn  of  the  Frequency  of  itt 
Eclipses. 

Cleon,  What  you  fay  is  very  juft,  there  being,  gene- 
rally, two  of  thofe  Ecli|>les  in  three  Days;  and  there- 
foic  they  afford  Mariners  and  Geographers  Opportunities 
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finding  the  Longitude  almoft  as  often,  and  as  exaftly, 
they  pSeaie. 

Eiipbro/.  But  what  Method  do  they  take  for  this  Pur- 
!^  QUonicus? 

Cletn.  I  will  inform  you  as  intelligibly  as  I  can  ;  and 
I  wkf  thereto,  you  muil  obferve  the  following  Par- 
;xkn. 

Firft^  That  by  Reafon  die  Theory  of  Jupiter  s  Moons 
very  well  afcertained  by  Obfervations,  the  Times  in 
llich  any  of  the  Eclipfcs  of  Jup'tter's  Moons  happen 
n  oifily  be  afSgncd  by  Aftronomers ;  and  accordingly, 
e  Time  of  the  Immerfions  and  Emerfions  of  the  firft 
^WiU  are  calculated  in  an  Efbimeris,  to  anfwer  this 
luahk  Purpofe.  Secondly^  That  tlie  Earth  moving 
0«t  its  Axis  once  in  24  Hours,  it  is  plain,  that  in  one 
Mir  9  24th  Part  of  the  Equator  will  pafs  under  the 
ieridiao  of  any  Place;  that  is  to  fay,  15  Degrees  (^ 
otion  under  the  Equator  anfwers  to  one  Hour  of  Time, 
lich  is  I  Degree  in  4  Minutes,  or  13  Minutes  of  a 
e^^ee  in  oae  Minute  of  Time.  Tiirdly^  The  Eclipies 
dide  SateUities  are  fecn  at  the  fame  Inflaut  in  every 
Iff  of  the  Earth  wiiere  tlie  Planet  is  vifible ;  therefore, 
^rtbty^  if  two  Pcrfons,  under  the  fame  Meridian,  ob- 
ve  fuch  an  Eclipfe,  it  mud  neceflarily  appear  to  them 
the  fipic  Time  by  a  Clock  or  Watch  ;  but  if  they  live 
dcr  different  Meridians,  the  Time  fhewn  by  their 
ocks  will  be  different,  when  they  obferve  this  Phawio- 
THHi;  and  this  Difference  of  Time  turned  into  Mo- 
ri, by  allowing,  as  1  mciitioned  above,  i  D^rcc  to  4 
aitfes,  wilt  ihew  the  Difference  of  the  two  Meridians 
Degrees  of  the  Equator  ;  and  this  is  all  that  they  call 
Ung  the  Longitude, 

Eu^of,  1  doubt  not  but  I  fhall  more  eafily  underiland 
fe  Things,  when  I  have  thought  about  them  a  little 
gjcr ;  but  as  I  have  always  found  tliefc  Ideas  much 
iitafisd  by  Example,  I  fliould  be  glad  if  you  would 
ige  me  in  that  Reiped  with  an  Inltance  how  Longi- 
e  is  found  between  any  two  particular  Places  ;  as  at 
MJ»M,  and  any  other  Place. 

^ieeit.  I  will,  my  EuphroJy?ie ;  fee,  here  is  Wlite^ 
hemeris  for  tlie  Year  1757,  where  all  the  Immerfions 
the  firft   SiiicHlte  are  particularly  regiflercd  from  the 

Beginning 
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Beginning  of  January  to  the  jd  of  Maj^  and  after  dat; 
the  EmcAons  out  of  Jupitfr*%  Shadow,  to  Decembery  for 
the  feveral  Days,  Hours,  Minutes,  and  Seconds,  when 
tbey  happen,  as  you  here  obfcrve  in  tlicir  refpcfiiic 
Columns. 

Etiphrof.  I  fee  them  all ;  and  take  Notice,  that  at  Bie 
End  of  thcT  Table,  he  fubjoins  an  Example  of  its  Uft, 
wliicb  is  Tery  Thing  I  want  to  fee  explained. 

Cleon.  That  you  Ihall  inftantly ;  as  thus ;  fuppofe  yon 
was  in  fome  particular  Place  on  the  gth  Day  of  next 
OffobcTy  and  there,  with  a  good  reflefting  Telcfcopc, 
you  obfcr\*ed  the  firft  Satellite  of  Jupiter  emerging  outrf 
the  Shadow  at  44  Minutes  and  22  Seconds  pail  10 
o'clock  at  Night,  by  a  good  Watch,  that  fhews  Se- 
conds ;  then  you  will  take  the  Ephemeris,  to  fee  wfal 
Time  the  fame  Fhcenomenon  happened  at  the  Royal 
Obfervatoiy  at  Greenwich^  (to  which  the  Numbers  in  the 
Table  are  adapted  ,)  and  you  will  find  againft  (kfober  ibe 
9th,  that  it  was  48  Minutes  and  42  Seconds  after  8  at 
Night.  Now  the  Difference  between  the  Times  of  Ob- 
icrvation  at  Greenwich^  and  the  Place  you  are  foppc^edto 
be  in,  is  i  Hour,  55  Minutes,  and  40  Seconds,  whidi, 
converted  into  Degrees  and  Minutes,  in  the  Equator, 
will  make  28  Degrees,  and  5  Minutes,  allowing  fcr 
every  Minute  of  Time  15  Minutes  of  a  Degree,  as  before 
mentioned. 

Euphrof  So  that  thcfc  28  Degrees  and  5  Minutes  are 
what  you  call  the  Difference  of  Longitude  ofthofetwo 
Places;  but  Mr.  liljite  favs,  this  is  the  Longitude  of  tlic 
Place  of  Obfcrvation  to  the  Eall  of  the  Brltijb  Obfer* 
vatory  ;  But  why  docs  he  fay  to  the  Eajiy  Cl^dnicus  ? 
this  I   do  not  clearly  undcrlland. 

Cieon.  This  you  will  eafily  apprehend,  my  Eupbrofif(* 
if  you  confider,  that  the  Diurnal  Motion  or  the  Eardi  i* 
Eajlivtrd,  and  therefore,  at  whatever  :\:oment  ofTi<*\^ 
the  Hxlipfc  is  feen  at  a  Place  1 5  Degrees  Eaflwardt  *^ 
jrmft  ncccflarily  be  one  Hour  later  than  the  fame  appc**^ 
at  tlie  Obfervatory  at  Grcejrjulch  ;  and  if  the  Place  W^"^ 
Wcllward  15  Degrees,  then  it  would  happen  i  H<^** 
fooncr  than  at  the  Obferxatory  ;  but  of  this  Affair  J^^ 
will  he  moic  paiiicularly  convinced  when  we  come  * 
tlio  L',c  of  tlic  GIoIks. 
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I A  Tabk  of  the  Eclipfcs  of  Juplur^  feft  Sattliite; 
reduced  to  apparent  Time,  1757 
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A  Table  of  the  Eclipfc  of  Juf  iter's  firft  SattUitt, 
reduced  to  apparent  Time,  1757* 
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9    8  48  4^ 

15  la  36  I 

13  17  12  42 

12  19  29  4- 

II     3  17  48 

^7     7    3  47 

15  11  41  47 

14  13  59    R 

12  ji  46  51 

19    I  31  li 

^7     6  10  51 

16    8  28  28 

14  16  IS  53 

20  19  58  51 

19    0  39  56 

18     2  57  4** 

16  10  44  51 

22  r4  26  13 

20  19    9  12 

19  21  27     4 

18     s  14  49*4    8  53  J^ 

ft3    M    38   28 

21     15    56    2G 

19  23  42  48 

26   3  21 3: 

24     8     7  38 

2%     10    2;    37 

21  18  II-  46 

*7  *'  49 
2>^  16  x6  3f 

e6     2  3b  4825     4  54  54 

23  la  40  37 

27  21     6     3  26  23  24  11 

3>     7    9  *7 

31  10  44    i 

itQ    IC    tC    l8'9ft    1  *»    r-*    ^r 

27     I  38  II 

f  \r    *  >    J  J    *" 

-"     W     33     3^ 

ttl    10      4    34 

30    12     2  2    49 

28  20    6  55 

30  14  3S  40 

[Septembvr 
1  Emerlions 

October 

Conjunction 
oftheiWand 

Emerfions 

'2     4  33  51 

•  3.  ^3     3     7 

2     6  52     3 

Jupiter^     No- 

15   17  32  24 

4     I    21    i6Tr/7iVr2iIt      1 

The  Times   of  the    Eclipfes   in  this  Table  arc 
idapted  to  the  Meridian  of  the  Royal  Obfervaton 
icar  London^  and  afford  an  excellent  Method  of  dif- 
oovering  the  Longitude,  or  Difference  of  McridiansJ 
between  that  and  any  other  Place  whatfoevcr,  which 
\  dial!  illuftratcby  an  Example. 
{    Suppofc  on  tlic  gth  Day  of  OSJohrry  the  Time  ol 
tlje  Kmcifion  of  Jupiter  s  firlt  Satellite,  be  obfcrvd 
by  a  Tclcicope  at  44  Min.  22  Sec.  paft  10  at  Night; 
I  find  by  the  Table,   that  the  Time  of  this  Emcf- 
fion   will  happen  at   the   Britlfb  ObfcrVatory,  the 
raiilc   Night,  48  Min.  42  Sec.  paft  8  :  The  Dif- 
ference of  the  Tiircs  is   i  Hour,  55  Min.  40  Sec 
vvhich  converted  into  Dcg.  and   Min.  of  the  Equa-. 
tor,  will  make  28   Deg.  55  Min.  the  Longitude  of 

J  the  Place  of  Oblcrvation,  to  the  Eujl  of  tlic  Britlfi 
Obfcnarory. 
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Eupbnfm  WdL  1  facrofr  br  ^ik  Tmc  yrir  as  irM 

oF  taUung  ib  moch  abo^  tbt  LrnrnriT*    t:  otb  it  toe 

Sex,   tibo  aic  leUam  c=?pja»r*i  ri  Tncrtnr  is  feafciae 

^y  of  the  great  Disce-itr::!  «  lie  ^xuaKCCirr:-     ror  a 

^c  have  natoraliy  a  C-nafiry  ec  ii^acur^  iirr   csr-r 

'Thiif  that  wc  bar  ct  ihg  s  cc  a  pscQir  tr  virjacztflL 

Nature,  we  are  ostmnziirs  ao"ri-^»s5  n  sr  JaTir^T  2.33xr 

things  that  do  net  fd  icsdscssel't  j  .ji-Jinr. ^  m.     O:  t.;:* 

I  fliaU  give  you  a  lanbcr  hira-cs:  ^  a  Qaerr  crxncr  sot- 

^rning  Saturn,   his  .»-*;:^.-.   2:1-.  I^r^.     I  ig  cer Hii«y>. 

^cr  the  lame  Manner  wr*"!:  thoic  d"^  Jn^nfr .  z>3iir  "it^ 

^iDiary  ;  but  I  obterrc  this  hjtssz  ri  Mjtr.:  i^j  tior  t:it 

^«xic  Pdirion  with  rrtjjcd  !»  Vhe  P^iae  af  -jir  O-^y-i  a^ 

^ofc  of  Jut'f€r  have  ;  bi3  ix  thf  Tire  :£  nr^  £.-  ai- 

'^■^Tced,  1  Inaii  kg  a  mcie  partirsLsr  A=:::fnK  af  ^:ar 

^^1  *itc$  to  Saturn  and  hf»  Syfera  ck  acsi  Oppccmxiirr  ttt 

^^-tc  for  Converic  on  ihci  Sn&irats. 


DIALOGUE    \1;L 

TAr  Ijjt  cf  tit  Orreiy  uuif^^L 
CJrnsi.-au. 
^fr  Remember  you  took  Not5ce,  that  f^rs^*.":  //^  r,-  tt*.  -t 
JL  not  aJikc  pofitcd  with  thofe  cf  J-^j^.trr,  \r.  r^zir  i  n  'iit 
Ecliptic.  And  it  is  true,  they  a.-e  nc« :  for  '±c^  'jf  ''i ; . - 
*^r  are  paraUd  to  that;  but  Acfe  of  S.2?2rjs  isz  :rii.:-r-d 
tiiereto  in  an  Angk  of  about  31  jycpca  ;  zi  h  zii  n.^ 
^hne  of  his  Rin^. 

Euphrcf.  Then,  I  perceive,  that  thr  Shkiym  fx^v*  .' 
dyto9ns^  caft  on  the  Paitcbt«rd  behind  them,  ^'Z  -  -  • 
^npear  to  move  backward  aad  forward  in  a  right  Lir  • . 
Bkc  thofe  of  ^B^vf^. 

Cbon.  Yon  rightly  obferve,  they  cs.v:at  £i:*Kr  fc  •> 

move  to  an  Eye  placed  upon  the  Earth :  ^s  vo^ V:J  es^  . 

<cc  by  the  Expcnment;  for  having  placed  ti^e  Pi?.eboir- 

properly  behind  this  Planet,  and  taken  alJ  the  cirjdit*  but 

one  out  of  the  Room— lay  your  Hand  on  the  Winc;«,£:,  - 

put  them  in  Motion,  and'then  vou  fee  on  the  Paftelxjar  *, 

that  each  refpcftivc  SuuHite deicribes  an  Orbit  of  an  c.-*; 

Figure,  andivhat  the  Geometers  properlv  call  an  EUiy-.i. 

one  Part  of  which  lies  above,   and  th?' other  L-clcv'i lit 

Planet,  and  its  Ring  in  tlie  Center. 
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Eupbrof.  It  gi-catly  delights  mc  to  obfcrve  thcfc  cnrioitf 
Appearances ;  aiid  now  I  fee»  in  Faft^  how-  Things  am 
in  Nature  performed,  and  brought  about  I  lee  the  Ra* 
fon  why  the  Moons^  while  they  defcribe  the  remote  Part 
of  their  Orbit,  appear  dircft  iii  Motion,  and  retrogiade^ 
while  they  defcribe  that  Part  next  to  us  : —I  fee  likewii^ 
that  the  Sliadow  of  tlie  Ring,  in  like  Manner,  is  not 
circular,  but  elliptical,  including  the  Body  of  Saturn^  rtff 
mudi  like  what  formerly  appeared  in  the  Heavens  thrangii 
the  Telefcope. 

Clcon.  It  mud  undoubtedly  be  pleafant  to  fee  the  woih 
derful  Macliinery  of  Nature  thus  reprefented  in  EpiUMney 
and  yet,  at  the  fame  Time,  foperfeftly;  but  there  is 
one  Thing  which  you  have  not  vet  adverted  to,  and  tbt 
is,  that  Saturn  and  his  whole  Syftera,  and  the  ModoD 
about  the  Sun,  obfcrve  a  Paralifm  of  Pofition;  or  in 
other  Words,  the  Ploiet,  his  Ring,  and  Satellites,  alwa^ 
rcfpeft  the  fame  Part  of  the  Heavens  in  every  Part  of  their 
Orbits ;  and  this  you  will  eafily  perceive,  if  you  attend 
to  it  but  a  very  mort  Time ;  but  as  this  is  a  curious 
Phaenomenon,  I  fliall  reprefent  it  to  you  in  the  Orrcrjv 
by  Means  of  the  Lamp  m  tlie  Place  of  the  Sw»,  and  tw? 
Paflchoard,  conncftcd  vvitli  the  Stem  of  the  Planet ;  foas 
always  to  be  behind  it,  by  which  Means  the  Shadow  of 
the  Ring  will  caft  a  .Shadow  upon  the  Paileboard,  anJ 
thereby  the  fcvcral  Phafcs  of  the  Ring  will  plainly  appear, 
as  they  are  obiervcd  tlirou^h  a  Telefcope  in  the  Heavens 
during  the  fevcral  Farts  of  his  long  i^eriod  *• 

Euphrof.  'ibis  will  be  a  delightful  Spcftacle,  indeed; 
but,  I  fear,  it  will  coil  you  a^ood  deal  of  Time  and 
l^ouble  ;  fincc  the  Motion  of  this  Planet  is  fo  very  flow, 
even  in  tlie  Orrery  itlblf. 

Clcon,  I  fhall  think  no  Time  or  Trouble  too  mud,  or 
ill-fpcnt,  to  inform  the  Mind  of  mv  dear  £upbr»hne» 
Befidc  that,  we  need  only  obfcrve  the  Phafes  of  the  Xi^ 
through  one  fourth  Fart  of  its  Period  ;  and  fevcn  Yeats, 
you  know,  will  foon  be  over  in  the  Orrery;  but  it  will 
be  ncccflary,  in  the  firft  Place,  to  bring  this  Planet  to 
tliat  Part  of  its  Orbit  where  die  Plane  of  its  Ring  is  moft 

*  The  Reader  will  here  caft  his  Eye  upon  Plate  XX.  where 
thefe  Phafes  arc  delineated. 


AND  lady's  philosophy.      209 

r  all  open  to  the  View  of  the  Spe^tor  trpon  the  Eafdi^ 
iliut  is  about  the  2cth  Degree  of  Sagitartus^  witli  Place 
tftvnt  pofleited  at  the  htter  End  of  the  Yelr  !752,  to 
rhidi  Place,  you  fee,  I  now  brim;  the  Planet ;  aiid  die 
ladow  of  the  Ring  on  the  Pa/lmard  is  fudl,  as  (hews 
itt*  the  whole  Body  of  the  Phnct  within  It. 

BMfSrof.  I  fee  it  does,  and  (hould  have  been  g^ad  to 
live  hadf  an  Opportunity,  at  that  Time,  of  feeing  fo 
Sne  an  Arocarance  of  the  Ring  through  a  Telefcope,  and 
fteWe  Space  between  it  and  the  Body  of  Satufm  I 
tfmdL  ft  is  eoiifiderably  diflerent  firom  what  I  obferved  it 
fbte  Months  ago. 

.';  CJm*  You  will  not  wonder  at  diat,  when  jrou  con- 
tter,  that  a  few  Years  make  a  great  Alteration  in  the 
J^pegnuice  of  tlie  elliptic  Figure  of  the  Ring.  For  as  the 
Km  oioTes  on^  at  the  Rate  of  khout  1 2  Deg;rees  in  a 
xcir^.iiul  the  Ring  always  keeps  parallel  to  itfel^  it  muft 
K  in  t  Situation,  at  this  Time,  much  more  oblique  to 
Ifce  View, — Keep  turning  the  Winch*  and  you  will  fee 
he  Sjiadow  of  the  Ring  b^omes  more  ahd  more  eliiptical^ 
«ffl  tl  length  you  obferve  the  Planet  is  in  the  nth  Degree 
^dpuiriuSf  where  it  is  at  this  yeiy  Time,  as  feen  from 

Jl^i'ifn-of.  Thtn  here  I  will  ftop  and  view  it;  and. 
Weedy  1  fee  it  much  the  fame  as  I  did  through  the  Tclcf- 
gft,  and  by  tliis  Means  am  fully  convinced  how  juft  a 
Wrefentation  this  is  of  Nature.  But  will  not  die  Plea-^ 
w  of  viewing  this  Ring  decreafe  with  its  Dimenfions  ? 

Otrwr.  Pfcrhaps  not ;  fince  Variety  always  is  produftive 
rfPlcafure,  in  fome  Degrte. — For  now  turn  the  Handle 

rin,  and  you  will  obferve,  that,  when  the  Planet  arrives 
about  10  Degrees  of  Pi  fees  ^  the  Ring  feems  fittle 
^oet  tfian  as  a  Line  that  lies  over  the  Planet^  and  at  a 
•tidl  IXflance  on  either  Side ;  and  thus  it  will  appear  in 
J*  Banning  of  the  Year  1759,  ^^®"  ^^^  which,  it 
'Qtirdy  difappcars ;  and  in  the  Beginning  of  the  Year 
^7fe,  it  arrives  to  the  Place  of  the  Nodes  of  the  Ring^ 
'hich  is  in  about  20  Degrees  of  Pifcesy  then  the  Plane^ 
Jft^  through  the  Eje  of  the  Speflator,  projefts  the 
'hfrfow  of  the  Ring  mto  a  ftraiglit  Line,  juft  over  the 
Middle  of  the  Dilk  of  the  Planet ;  and  if  you  live  to  view 
^  Planet  at  that  Time,  through  a  Telefcope,  you  will 
Vol.  LP  fte 
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fee  nothing  at  all  of  its  Ring.  From  this  Situation  kcefi 
him  moving  on,  and  it  will  be  nearly  lix  Mondis  in  the 
Orrery  before  the  Ring  will  appear  any  otlierwife  than* 
rigjit  Line.  But  you  will  oblerve,  that  foon  after  be 
enters  the  Sign  of  jfries,  the  Shadow  of  the  Ring  wiB 
again  appear  to  be  curved,  which  will  be  in  the  Year 
1761,  when  the  other,  or  fouthern  Side  of  the  Ringvf'A 
be  enlightened  by  the  Szai.  Thus  every  fucceffivc  icar 
tlie  Phafcs  of  the  Ring  will  return  again  *till  fevcn  Yean 
are  complcated,  when  the  Ring  will  be  again  moft  OfOi 
to  the  Telcfcopic  View  of  the  SpeSator,  which  will  be 
in  the  I'ltter  End  of  the  Year  1767,  where  we  may  now 
leave  that  gloomy  Planet ;  for  we  can  fee  no  more  Varictr 
in  the  remaining  half  of  its  Orbit  than  you  Iiave  obfcrved 
iathis. 

Euphrof.  I  would  not  p^ive  you  any  unneceflary  Trou- 
ble, to  infift  longer  on  this  Phaenomenon,  as  it  mufc 
ncccfliirily  be  a  Repetition  of  the  lame  1  hing,  whicIiMl 
can  as  cafily  conceive  without  feeing  it,  as  wiA.  I  fl»l  ' 
be  extremely  defirous  often  to  view  tliis  Planet  with  ^ 
Telefcope ;  cfpccially,  as  the  Time  is  now  approaching^-* 
when  the  rrearcft  Variety  of  thefe  Phafes  will  enterttin 
the  Eye.  f?ut  methinks  it  will  be  a  lone  Time  before  X- 
Ihall  have  tl)c  Picalure  of  vicwi!ig  the  Ring  in  its  molt 
ample  Extent. 

Clcon.  Why  that  is  the  moft  curious  of  all  tlie  Plufes 
of  Saturn  s  Ring,  and  it  may  poffibly  happen,  diat  yo»x 
may  fee  a  fixrd  Star  in  the  Space  between  the  Planet  in<* 
its  R:fig  ;  for  this  wc  arc  afTured  of  by  Mr.  tVJ.njhny  tha.^ 
Dr.  dcirkfs  FatliLi  once  faw  a  Star  in  tliat  Situation  t« 

Euphrof.  There  wi-ll  be  no  Reafon  for  me  to  expcft 
fuch  a  Sight,  as,  I  prelume,  it  muft  be  a  very  rare 
Appearance,  if  on.v  oik*  Man  has  been  obfcrved  to  fee  it  • 
but,  pray,  wlio  wa.  .he  firft  Difcoverer  of  this  wonder- 
ful Plia^nojncnon  of  Saturn  s  Ring,  and  how  many  Years 
is  it  fince  r 

Clccn.  We  owe  this  happy  Difcovery  to  the  Inventor 
of  the  Telefcope  itfclf,  witli  which  it  was  feen,  ^^^* 
famous  GalViko,  an  Italian  Matliematician  and  Philo'f" 
pher,  who  fi»ft  of  all  viewed  it,  and  publiflied  it  \o  ^"^ 
World  in  the  Year  loio,   in  an  enigmatic  Latin  Sen" 

tcrncCf 

f  iyb'tJlott%  Memoirs  of  Dr.  Clark's  Life. 
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.importing,  that  he  had  viewed -W^ni  with  thrtc 
» ;  nKianing  the  Body  of  Saturn  itfelf  in  the  Middle, 
le  oval  A/t/it>,  or  Ends  of  Saturn  s  Rirtg^  which 
ed,  at  firii  Sight,  like  two  other  Globes,*  though 
"cAly;  and,  indeed,  it  was  two  whole  Years  before 
5  convinced  that  Saturn  was  not  a  triple  Body, 
rer,  by  frequently  viewing  of  him,  he  obfcrved, 
tony  others,  that  it  was  nothing  more  than  a  large 
encompairing  the  Body. 

hrof.  If  this  Cicntleman  was  the  Inventor  of  tile 
ope,  he  probably  was  the  firft  too,  who  muft  have 
t  great  Pltrafurc  of  viewing  the  Moons o(  this  Planet. 
Hn  It  is  natural  for  you  to  imagine  fo ;  but  this, 
cr,  was  not  the  Cafe  ;  for  his  Telefcope,  by  which 

die  Ring,  was  not  fufScient  to  fhew  the  Mions^ 
lagnified  only  about  30  Hmes  ;  but  one  that  will 
t  a  View  of  all  Saturn  s  Satellities  muft  have  a  much 

magnifying  Power.  This  happy  Speftacle  was 
d  to  reward  the  Ingenuity  of  the  celebrated  Huge^ 
nho  tells  us,    in  his  Treatife,  called  The  Celejilal 

dtfcovered^  that  the  4th  oi  Saturn  s  Moons^  (whidi 
largcft  and  brighteft  6f  all)  he  fkft  difcovered  in  the 
1655,  with  a  refrafting  Telefcope,  not  above  12 
mg ;  the  other  four  were  difcovered  by  the  induf- 

CaJJini^  an  Italian  Phiiofophcr,  who  had  the 
tunity  of  much  longer  Telefcopes,  vi%.  from  30  to 
cet  long  ;  the  3d  and  5ih  he  difcovered  in  the  Year 
and  the  two  Innermoft  in  the  Year  1686  ;  at 
h,  he  could  view  all  the  Five  with  a  34  Foot  Tube, 
ve  them  the  Title  of  Sidera  Lodocia^  in  Honour  of 
le  Gran:/j  in  Imitation  of  GallilcuSy  who,  lome 
before,  had  difcovered  the  four  Satellites  of  Jupiter, 
lied  them  by  the  Name  of  MediceaSidera^  in  Cora- 
it  to  Medici i  11.  Great  Duke  of  lufcany,  to  whom 
drcl&d  this  Difcover^r,  in  the  Year  1610;  but 
1  of  this  at  prefent ;  tor  I  intend  to  put  into  your 
veryfoon,  the  before -mentioned  Book  of  Hugenius, 
in  you  will  be  highly  entertained  with  the  moft 
P  2  ingc- 

5  advertifed  this  Difcovery  in  this  Sentence,  Atijfimam 
m  tergciAmum  obfcrvavin  In  which  all  the  Letters  were 
»fed,  as  was  the  Cnftom  of  ihofc  Times  in  fuch  new 
cries. 
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ingenious  Conjeftures  oonceming  the  Inbabituits,  PkftSi 
aid  ProduAions  of  the  Wwlii  in  the  PUmets.  Yon  hm 
read  FunUnelU^  Plurality  <^  Worlds  in  FrnKh\  but  Toa 
will  find  this  Trcatife  of  Hyrtnius  bx  fuperior  Id  mat^ 
and  much  better  worth  your  Peniial. 

Euphr^f.  That  Bootc^  or  any  other  that  you  IhaD  re- 
Commend,  I  Ihalt  be  very  ready  to  perufe,  as  I  know  you 
can  judge  what  is  calculated  for  the  Improvement  of  my 
Underi&nding*  But  what  is  that  little  thing  I  fee  inyimr 
Hand? 

CUon.  This  is  a  fmall  Piece  of  Machinery,  whidi  I 
promifed  you  fome  Time  ago,  by  which  I  intend  to  give 
you  a  &rthcr  Illuftration  of  diat  one  remarkable  Particular 
in  the  Mo9n^  viz.  her  /hewing  always  the  fame  Face  t§  tk 
Earthy  which  we  fome  Time  ago  toudied  upon,  boc 
abruptly  left  it,  as  there  was  no  proper  Machinery  in  the 
Orrery  to  reprefent  it  in  to  natural  a  Manner  as  wis  ne^ 
ceflary  to  convince  you  of  the  true  Reafon  of  the  Thing ; 
nor  muft  I  allow  you  to  a(k  me  any  Queftions  conoenuog 
any  particular  Part  of  tliis  Apparatus,  which  I  (haO  now^ 
nlace  upon  the  Orrery. — I  take  the  common  Eaitfa  tm^ 
Moon  away,  and  adding  this  in  the  room,  you  fietbe= 
whole  is  become  new. 

Euphrof.  I  obfeivc  it  With  great  Pleafure. — Whcnt 
turn  tlie  Handle,  I  fee  no  annual  Motion  of  tlic  Earth-p^ 
only  the  diurnal  Motion  about  its  Axis. — I  fee  a  liltis 
Ball  iuing  by  a  String,  whidi,  I  fuppofe,  reprclents  tbs 
Mo9n,  with  that  Part  of  it  next  the  Earth  enl^hteneJ* 
and  variegated  with  Spots,  and  brighter  Parts,  like  wiftt 
I  fee  in  the  Face  of  the  full  Moon  itfclf  through  the  TJeP- 
cope. 

C/eoH.  The  pendulous  Ball  docs,  indeed,  reprcfcnr 
the  /ull  Moon ;  for  you  fee  it  is  now  in  Oppofition  to  4^ 
Sun  ;  but  what  you  are  particu'aily  to  take  Notice  of, »?» 
tlut  while  the  ^arth  moves  upofi  its  jixis^  the  ikiw  i* 
moving  about  the  Earthy  in  fuch  a  Manner,  as  ata»y^ 
to  turn  the  fame  Part  towards  the  Earthy  as  you  fee  bcfo*^ 
the  Moon  did,  which  we  removed  from  the  Orbit;  ^ 
here  it  is  owing  to  a  very  different  Caufe  from  that  ip 
common  Orreries^  and  Planetariums,  This  Effcft  *' 
there  produced  bv  a  well  -known  Piece  of  Machinery  i 
but  here  it  is  owing  to  die  fame  Caufe,  as  in  the  Heavens* 
where  you  find  neither  Wheels  nor  PuUies  to  produce  it» 
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But  wliat  are  the  Confcqucnces,  Cleonicus^  that  follow  this 
curious  EfFeft  ? 

Cleon^  The  firft  is,  that  the  A/cow  neceflarily  turns  once 
round  her  Axis,  in  the  fame  Time  that  fhe  moves  once 
round  the  Earth;  for  by  this  Means,  a  Peifon  on  the 
Mo^n%  Surface,  with  his  Eye  direfted  conilantly  to  the     \ 
Earth,  muft  unavoidably  view  every  Point  in  the  Circum- 
ference in  the  A</oon*s  Orbit,  inthr  Time  of  one  Revolu* 
lion  ;  but  this  he  could  not  do,  without  being  turned  onc« 
round  the  Center  of  the  Moon^  at  the  fame  Time.— 1>^ 
you  ppprchcnd  mej  Siller  ? 

EuphroJ'.  1  do  very  clearly  ;  as  I  cannot  but  know,  th^^ 
to  view  every  Point  of  a  Circle,  in  which  I  am  includecJ  » 
I  muft  cffrtainly  turn  myfelf  once  round. — But  there  i^ 
another  Thing,  I  obferve,  and  that  is,  that  thofc  PeopI^ 
who  are  on  the  other.  Side  of  the  Moon  camiot  poffibl,5^ 
come  at  a  Sight  of  the  Earth  at  all. 

Cleon.  It  is  very  true,  they  cannot,  unlefe  they  will  h^ 
?ttl>e  Trouble  ot  a  Journey  to  that  Hemifphcrc  next thc^ 
Earth ;  and  fome  of  them,  for  this  Purpofe,  muft  travc-^ 
jciqrc  th^nii^oo  Miles. — Another  Thmg  you  will  a^ 
Readily  obferve^  that  thofc  who  inhabit  tlie  middle  Part  or 
t^e  Surface  of  the  Moon^  next  the  Earth,  will  fee  the  gnat 
t!^iol5e  of  the  Earth  conftantly  hanging  dver  their  Heads 
in  the  Zenith^  while  thofe,  \\ho  live  in  the  moft  Eaftem 
0,r  Weftern  Parts  of  the  faid  Hcmifphere,  will  fee  oneFhl^ 
^f  our  Glol)c  in  their  wetlcrn  or  caftcrn  Horizorf, 

Uui^hv^f.  Well!  this  is  all  vcn,' ftranpe ;  but ftill,  lieCt 
;hat  it  mull  be  fo. — I  Ihould  be  glad  to  have  the  PleafufO 
vf  fuch  Views  of  the  Earth  niylelf ;  and  were  it  pofliUc^' 
to  pet  to  tlic  jWoof^^  and  if  you  could  go  with  me,  I  IhouUl 
Jjnoft  be  induced  to  iet  out. 

Clt'on,  Conlidcr  every  Thinp;,  my  Euphrofync^  and  yon 
v.ill  not  be  in  fuch  a  Hurry  to  leave  the  Earth.  You  will 
wnd  2^0,000  Miles  a  tedious,  atrial  Journey,  and  yoU 
will  ilnd  no  Caftles  in  the  Air,  nor  Inns  of  Accommoda-f 
ricn  on  the  Road;  and  v.hicli  is  woift  of  all,  when  yon 
i''>nic  there,  it  will  be  neceflkry  for  you  to  have  the  Art 
1  tly'.nr  iMiV.N'.d  ot  w.ilking,  as  ibme  of  their  Mountain! 
^  \  r.:.':'j  tii:ui  ninv  ^" il':;  ]'Ci-jx  f.r"tv'n!:-r  Heipjit,  and  thei< 
X  .i!!"..-.  2  (  r  ^o^  MiKs  Oi^^-,  .:".«!  as  nivieii  r.-v-r;  lo  tlal^ 
\  ;.;',:■,    *oU   wjl  iuti;\c  l:U;  'i  {')•.;*   S'jiii  ilicit — Infidcs*    ^. 

anotliwr     " 
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another  Thii^  you  have  not  confidered^  and.  that  is,  tliat 
the  Days  and  Nights  there  are  a  Forntght  long  each^ 
and  foch  tedious  Intervals  of  Light  and  DarkneTs  will  not 
•agree  with  your  Conftitution.  -  You  will,  therefore,  with 
more  Pieafure  imagine  all  thcie  Thii^s,  than  go  thitiier 
to  enjoy  them. 

Eupbrof  Truly  you  have  cured  my  Curiofity  fuffici- 
cntly,  and  I  fhall  be  content  for  the  future  to  flay  at  my 
tenreftrial  Hdme.  However,  I  cannot  Ijelp  wifhincj,  after 
alU  that  it  ftiay  be  foine  Part  of  our  Future  Happinefb  to 
Tifit  the  diftanf  Planets  of  the  Syftcm,  and  even  the  pla- 
netary Worlds  of  other   Syftems   beyond  this. But 

enoQgli  of  this  at  prefent ;  what  will  be  the  Subjcd  of 
our  next  Spocuhtion  ? 

Chan.  As  we  are  confined  to  the  Globe  of  our  Earth* 
we  fhall  iind  many  Subjects,  of  E^airy,  and  well  fuited 
to  gratify  a  rational  Mind,  relative  m  the  feveral  Phstno- 
mena  o{)ferv^ble  in  it  alone.  And  it  is  proper,  that  we 
ihould  undt;rftand  tliem  iirft,  which  yrill  be  fufiSciem  for 
the  ihprt  Space  of  Time  allotted  to  human  Life.  Among 
ihefe,  the  Seasons  of  the  Year  are  what  I  fhall  uextexpiaiA 
t#  you  on  the  Orrery. 


DIALOGUE    IV, 

STjc  Scafom  cf  the  Tear  explained  ly  the  Orrery  : 
4idFirfthe  SPRl^iG. 

Eupbrofyne. 

I  Think,  C/rc/ticus,  when  you  left  me  Yeftcrnight,  you 
told  me  our  next  Buiinefs  with  the  Orrtrjt  would  hie  to 
explain  the  Nature  of  the  Seasons,  and  the  Manner  how 
they  happen  by  it. 

Cleon.  I  did  fo,  my  Euphr^fyne ;  and  I  intend  it  fi>r  the 
Subjeft  of  your  Entertauiment  this  Afternoon,  if  you 
think  fit,  and  are  at  Leifure. 

Euphraf,  Very  much  fo ;  and  am  impatient  of  lofir^  one 

N}omcnt  of  Time  'till  I  am  made  fenfibie  infome  •>V.afurc 

of'  th^  l^eafon  and  Caufe  of  luch  an  agreeable  Var>^ty  and 

P  4  Succ^on 
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Euphrof.  I  obfcrre  it  well ;  and  from  what  you  fhcwrd 
me  oa  the  Sphere^  I  ealily  conceive,  as  the  E^rth  revoives 
about  its  Axi^,  the  Daysand  Nights moli now  beof eouaf 
Duration.  But,  prav;  when  do  you  put  the  E^rth  in  Mo- 
tion, to  obfcrvc  the  Particularities  ot  Scafons  ? 
■   Clean.   Immediately -.—J—yomfcc  it  begin .  its  Courie^ 

proceeding  for  the  Summer  Scafpn  ; for  fince,  now^^ 

every  Part  of  the  Earth,  equally  difisint  frcmtheE^cjnatory 
en  citlicr  Side,  enjoys  equal  Intervals  ot*  the  Sua*s  Prc- 
&nce  and  AbfeiKe,  the  Warmtli  or  Heat  of  c\^ry  Clime 
muft  now  be  at  a  Ml^ium^  or  in  a  moft  tcmwrotc  De^e, 
and  therefore  will  be  produftivc  of  all  the  Vcc^etatiou  of 
Planets,  and  pleafant  Temperature  pf  Air,  tliat  any  Fart  of 
the  Earth  is  capable  of;  which  Qualities,  I  need  not  tell, 
you,  do  every  where  conftitute-  the  Sp«^ino;  which 
charming  Seafon  has  afforded  a  delightful  f  heme  to  die 
Poets,  wlio  have  varroully  defq  ibcd  it.  Of  whicli"  I  (halt 
repeat  to  you  fame  choice  Specimens.  The  .Fufl  Iball 
be  that  of  ^/>^a/- 

Set  tm  ihi  5/^  rt  inhabit i  fvrpU  Sprmi^ 
IFhere  Ni^htiagales  //>  />  I^ve-jlk  Ditfts  ftng ; 
Set  Meads  tinib  furling  Strtums^  wit'->  Fai''rs  the  Grourtdy'l 
The  Grottos  cool  with  foady  Pcpiars  croiVK^dy  > 

And  cr£4phig  yives  an  AtbGurs  'Uiei^vd  axcund^  ^ 

EcIojucIX. 
Again  : 

If^'h^  ff^jft^r^i  Rage  ahatis^  when  clearjkj  H-:urs 
Axuake  tie  Siring^  i^ud  Spring  aiv-iUs  toe  Fhiurs  j 
'/j.f  </.wi  the  Hills  uith  p  cafing  ish.des  are  cro-wndy 
Jr.4  Slt^ps  tare  fojeeter  m  the  ji  Un  Gr  und^ 
II  Lib  mil(Lr  Jj earns  t/je  S^n  Jecurely  foines^ 
Fat  art  the  LcndiSy  and  luj'cious  are  tl^  iPiius. 

But  his   moft  beautiful  and  gT;«>d  Delcriptiou  of  this 
Scafon  is  in  the  following  Lines  ; 

7/;-  SpRrvG  adorns  t^e  ero9ds^  renews  the  Leaves^ 

The  jyon.l  (.f  Earth  the  ^ruial  t-eed  recei'i/es  j 

F^r  theri  a!n:igh:y  Jove  Mjcends  and  p^urSy 

Into  his  buxom  Bride ^  Ijis fruitful  S/jcufVs ; 

^■/•d  inixu:^  his  iar^c  Liinhs  Wiil^ktrs^  h^  fved^ 

Fler  Eiithi'iv'th  tir.idy  *Juiu^  and jiji^n  tiiThi'^gSLiiu, 

Th^h  jc.y:us  Birds  frequent  f/fe  Ujte/y  fPvCi/r, 

J/id  Lc:ih^  /v  Kaiurejlungy  rentw  thiir  Love. 

Thn 
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Tlfen  Fields  the  Blades  ofhurfd  Com  difchfe^  "> 

And  while  the  baimy  wejlem  Spirit  btowSy  ^ 

Earth  to  the  Breath  her  Bofem  dares  expofe,  J 

JVtth  kindly  Moifturethen  the  Plants  ed^Mwd^ 
7 be  Grafs  faserely  fprings  above  the  Ground : 
ne  tendtr  Twig  Jhoois  upwards  to  the  Skies^ 
And  on  the  Faith  of  the  new  Sun  relies. 
The  fwerving  Fines  on  the  tail  Elms  prjvaily 
Unhurt  by  fouthern  Shrw'rs,  or  northern  Hatl; 
Theyfpread  their  GemSj  the  genial  fParmth  to  Jhare^ 
An4  boldly  truft  their  Buds  in  open  Air, 
In  thisfoft  Stafon  {let  me  dare  to  fing)  ^ 

The  frorld  was  hatch* d  by  Heavn^s  imperial  King  > 

In  prime  of  all  the  Teear^  and  HoUdays  of  Spring.  •    j 

Then  diH  the  new  Creation  forft  appear^ 
Nor  other  was  the  Tenor  of  tbi  Tear ; 
When  laughing  Heaven  dtd  the  geeai  Birth  attend^ 
.  jfnd  eajlem  H^mds  their  winfry  Breath  fiefpend. 
Then  Sheep  firjt  faw  the  Sun  in  open  Fields^ 
Aid  fjvage  Beafts  werefmt  to  flock  the  JfVds  ;    . 
And  golden  Stars  flew  up  to  light  the  Skies^  i 

And  Man's  relintlefs  Rate  from flony  Quarries  rife. 
Nor  could  the  tender j  new  Creation  bear  \ 

Th"  exceffroe  HeatSy.or  Coldnefs  of  the  Year^ 
But  chiWd  by  IFinter^  or  by  Rummer  fir* d^ . . 
7A/  middle  Temper  of  the  Spring  required: 
When  Warmth  and  Moiflure  did  at  once  abound^ 
AndUeavrCs  Indulgence  brooded  on  the  Ground, 

Gcoi^.II. 
Among  numberlefs  Defcriptions  of  the  Modems,  Mr. 
fope  has  the  following  moft  delicate  one : 
■  '    In  thatfoft  Seafon^  when  defcending  Showers 

Call  forth  the  Greens^  and  wake  the  rj/tng  Flow*rs  ; 
ff^hen  op'ning  Budsfalute  the  welcome  the  Day^ 
And  Earth  relenting j  feels  the  genial  Ray. 
And  againi 

'Twas  now  the  Seafon^  when  the  glorious  Sun 
Hfs  hcavnly  Progrefs  thro*  the  Twins  had  run  ; 
And  Jove,  exake^j  his  mild  Influence  yields^ 
To  glad  the  Glebe^  and  paint  \he  flowery  Fields, 
Mr.  Thomfon  has  made  this  Seafon  die  JSubjed  of  an 
c|:q\fiiite  Poem;  in  which,    after  a  (hort  Invocation  or 
figurative  Addrcis  in  tlide  \\'orIds  ■ 
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Comi^  gentle  ^V'BiVBG,    JEjTmiLXAl.  MlU>N£S8y 
^ndfrom  'be  Bofom  if  jom  ^''e/ffing  CImiiy 
jyhtle  Mnfic  wakes  en'§uady  vntd  in  a  SIxiw*t 
Ofjhadewtnp^  Refis^  tm  sur  Plans difremt'^ 
He  iiifcribes  the  Poem ;  and  Toon  after  begins  die 
^nt  defcription  thus  — 

Atlaft  from  Aries  rolk  thghtmtetms  Smt^ 

Jnd  the  bright  Bull  receives  him.     Then  n$  wsmr§ 

TV  exfitwfate  /itmtffhire  is  cramp* d  with  OU^ 

JBuifiiU  if  Lifty  und  vivifying  Scml^ 

Lifts  the  light  Cl^mdi  JjuUune^  aiidJpreMds  ihem  tkkr^ 

Flefcy  and  white  c'pr  ad-fin  w  unding  Hicvsn. 

Forth  fif  tie  tepid  ^rs;  emd  unccnfia^d^ 

Urtind/ng  Earth  the  mooing  iofsiu^t  ftret^s. 

Joyous  th'  trnpatiemt  hujbemamaa  ptTCiiuds 

Jlelentin^  Nature 


And  h^vin^  AiK-tbe  Praifes  of  the  PimgJ^,  be 
£ders  the  dcbgbtra  £|&d$  mStias  Seafcn  oe  t^^ioin^f 
Jiature, 

Ner  thnf^heUnimf  Mr  alom^  this  Cingr 
.     Debciosu  hreatheij  tie  fmietra^w  Smst, 
His  fwruJoep-dirtirig  Utb^  dati  Reiruti^ 
Of  Vegetation  ^f Sis  fhefiumsing  Pow*r 
At  large  to  wander  o^er  she  vet  dart  Eat:ih^ 
In  various  Hue^  hut  chifffjf  thetygOfCreiuf 
ThoufmilingNaisre'i  umz^JaJ  Rohe  / 
United  JLrght  and  Shade  f  tJUie  the  Sigh  dwells 
M-'ith  groujng  Strcngthy  and  ever- new  Delight  / 
from  she  moifi  Meadows  to  the  h-  own-b^ ow^d  J£S 
Led  by  the  Snezey  the  vivid  Verdure  fssns^ 
Jndjivellsy  and  deepens  to  the  cber'>Pi  d Eyc^ 
Having  IxrantifoUy  defcrtbed  the  Vegetation  aod  woi^ 
drous  Growth  of  ^1  l^inds  of  Plants  ;  he  next  defcaBts 
on  the  Iniiocnce  of  the  Sprii^g  on  animated  BodkSt  y^ 
fiiil  on  Xhc  feathered  Kind. 

Lend  jneycur  Sont^y  ye  Ntghtin^edes  f  OpSkT 
7he  mazy  running  Semi  ef  Melodyt 
Into  nty  varied  F^rfe  /  wiiie  J  dtdmuy 
From  ihcirf  Note  the  ieiks»  Cuckoa  fit^^ 
^ he  Jymf  bony  of  Springy  etrJt  touch  a  *Ih^t 
Unblown  to  rame^  the  Fa^n^  efthe  CravsM 

>je 
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yufi  as  the  Spirii  $f  Lsve  hfent  ahr$ady 
Warm  tbro"  thi  vU4l  JKr^  and  $n  fbnr  HmrH 
Hamun'ii[emi%^  thi  gay  Tr§9ps  i^gi^^ 
in  geUant  Thwght^  t$pliem§  dm  painUdwmgi 
jtnd  try  again  the  l$ng-f§rg9iten  Strain. 
At  firjl^frtin  warbkdy  ia*  «#  f99ner  gntot 
The  fojt  infufion  preva!i*it  and  wtde^ 
^harij  aJi  all  if  y  ^t  ctui  their  %f  e^erfitttts 
In  Mtific  ut€4nfi'»^d.    Upft>rtnfs  tki  Lath^ 
&rilUv9ic\iy  euid  Uud^  the  Mejpngir  ofMrnt^ 
Ere  yet  the  SbadAViJly,  he  ntfUited foigs 
Jmidthe  dawning  uhads^  and  f ran  fbeir  HamiU 
Calls  ttp  the  tun^itl  Nations,    ^^'Oiry  C§pfi 
DeeP'ta^ledy  free  irregular j  and  BuA 
Bending  with  dfwy  Mj^uri^  iet  the  Heaie 
Of  the  eoy  Chort/ltrs  that  ite^  within^ 
Are  trcdigal  ofHa^rwottj. 
ft  woald  be  tedious  to  purfiit  him  ttiro'tfl  Us  fine  \x>^ 
^Aions  oa  the  vernal  Seafon,  and  its  agreeable  and  beae- 
feent  Effeds  on  ail  the  Wo^ld.— I  ixskx  I  bavt  tried  ymm 
Pattience  already ;  but,  my  dear  Eufhr$fjne,  I  know  yotfl 
forgive  a  DigiciSion  of  this  Kind,  wcoe  it  mudtlo^^iia 
CompIai£ince  to  the  Mufes. 

Euphrof.  I  hear  you  with  equal  Patience  and  PldiAKt. — 
This  happy  Seafon  can*t  be  too  much  extoled. — ^But,  !ee^ 
the  Earm  is  moved  far  on ;  the  Spring  begins  to  give  Wt^ 
to  Su0m:ier,  which  I  fuppofe  will  here  fucceed,  as  it  does 
in  Nature. 

Cleon.  In  the  very  fame  Manner.  As  ^e  Middle  elE 
the  Spring  Seafon  is  about  the  20th  of  Mar^h^  wheniJbB 
Sun  (S)  appears  in  the  Beginningof  ^r/>j  (T) ;  foaboot 
the  Be^nning  of  May^  the  Spring  ends,  and  die  Sumoier 
Seafon  commences^  >vhich  we  will  next  contemplate  ob 
the  Orrery. 
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DIALOGUE     X. 
Of  SUMMER. 

Eupbrofyne. 

TH  E  Earth  being  near  advanced  to  Capricorn  (W)* 
(hews  the  Serenity  of  Spring  is jpaft,  and  the  near 

Approach  of  Summer. But  fince  the  Earth  is 

Hill  at  the  fame  Diftance  from  the  Body  of  the  Sun,  I 
can't  rightly  conceive  how  it  comes  to  pais,  that  the  Sun- 
beams are  lo  much  hotter  tlian  at  other  Times. 

Cleon,  To  explain  that,  is  one  Great  Defign  of  tbc 
Orrery. — In  order  to  which,  you  mull  connder,  and 
underftand,  that  the  principal  Charafteriftics  of  Summtr 
are  Hvo^  viz.  (i.)  TT^e  Days  art  then  lon^eji  \  and  (i^ 
The  Heat  is  moji  intenfe.  How  the  Days  are  now  longcftf 
I  (hall  explain  to  you  at  large,  after  we  have  done  witla 
the  Scafons.~I  Ihall  now  only  Ihew  you  why  the 
Heat  is  greater  with  us  than  at  any  otlier  Time  of  th^ 
Year. 

Euphrof,  Why  do  you  fay,  with  usy  fo  emphatically, 
Cleonicus  ? 

Clecn.  Becaufe  witli  rcfpeft  to  the  Earth  in  general, 
the  Sun's  Heat  is  nearly  always  the  fame  ;  but  greater  or 
lefler  only  in  regard  of  fome  particular  Place  at  fomc  cer- 
tain Seafons  of  the  Year,  as  with  us  when  tlic  Sun  appeals 
in  Cancer  f  © )  ;  for  at  that  very  Time  it  is  coldcft  in  fomc 
otlier  Part  of  tlie  Earth. 

Euphrof.  But  what  I  want  to  know  is,  how  it  comes 
to  pafs,  that  it  is  fometimes  very  hot,  and  fometimes 
very  cold  at  different  Times  of  the  Year  in  tlie  feme 
Place  ? 

Cieon.  The  Reafon  of  that  will  eafily  be  undcrftood, 
if  you  remember  what  I  obferved  to  you  about  the  Axis 
of  the  Eartli  (N  S)  not  being  perpendicular  to  the 
Plane  of  the  Ecliptic  (o  r)  but  inclined  thereto ;  and 
alfo,  that  the  Earth  fo  moves  as  always  to  have  its  Axis 

farallel   to  itfclf,  or  pointing   to   the  fame  Part  of  the 
leavens. 

Euphrof.  I  remember  that  very  well,  and — now  I 
look  on  the  Earth,  I  readily  fee  what  follows,  I'i'r.*  x\\c 

Nordi 
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North  Pole  (N),  by  this  Inclination  of  its  Axis,  is  cairied 
more  and  more  towards  the  Sun,  as  it  arrives  nearer  and 
nearer  to  the  Beginning  o(Capric$m  (Vf ). — 

Ck§H.  Very  good,  mj  Euphrsfyne;  and  when  it  comes 
there,  you  will  obferve,  that  all  the  Places  of  the  Elartk 
Which  have  North  Latitude  are  turned  more  direftiy 
towards  tlie  Sun  than  when  in  its  firft  Poiition  in  the 
Spring.  And,  confequently,  the  more  direftly  the 
Sun's  Rays  fall  on  any  Part,  the  thicker  or  denfer.diey 
will  be,  and  therefore,  fo  much  the  hotter.  Thus,  for 
Example,  fuppofe  a  Parcel  of  Rays,  abed,  fall  direflJy^ 
6r  perpendicularly  on  any  Plane,  A  B,  and  obliquely 
:>n  another  Plane,  AC,  'tis  evident,  they  will  take  up 
I.  fmaller  Space,  c  d,  in  the  former,  than  ^y,  tn  the 
latter ;  and  fo  their  AAion,  i •  c,  their  Heat  would  be 
amch  greater  in  die  leiler  Space  c  i^  tlian  in  the  larger 
py* ;  and  if,  inftead  of.  Lines,  we  fuppofe  cd  and  r/  to 
3e  the  Diameters  of  Surfaces,  then  tlie  Heat  on  thofe 
Surfaces  wlil  be  inverfely  as  the  Squares  of  the  Diameter^ 
E/f5B.  as  the  Square  of  r  /  to  the  Square  xA  <d.  And 
this  would  be  the  Cafe  with  refpeft  to  the  Inhabitants 
Df  the  Eartli,  if  we  were  to  regard  the  Sun's  Rays  only ; 
but,  as  I  faid,  the  greater  Length  of  Day  contributes 
to  augment  die  Heat :  And  moreover,  another  Reafon 
i^hich  I  have  not  before  mentioned,  is,  that  the  Rays 
do  now  pafs  through  a  far  lefs  Portion  of  the  Atmofphere, 
and  therefore,  are  not  fo  much  refra£led  and  weakened  by 
it,  as  when  they  fall  more  obliquely  on. die  Earth,  and 
ib  pafs  through  a  greater  Part  of  it. 
•  Euphrof.  When  you  talk  of  the  Atraofphere,  you  go  a 
litdc  out  of  my  Depth,  Clcon'tcus  ;  pray,  explain  thata  litdc 
farther  to  me. 

Ceon.  I  will.  The  Eardi  is  furrounded  on  all  Parts  by  a 
Body  of  Air  of  a  fpherical  Form  to  a  certain  Height  (which 
I  have  reprefentcd  by  the  dotted  Circumference  about 
the  Figure  of  the  Earth  in  this  little  Scheme,  for  Illuftra- 
tion  Sake)  this  Body  of  Air  bein<x  filled  with  watry,  i^c. 
Particles,  exhaled  from  the  Earth,  occafions  the  Sun's 
Rays,  in  palling  through  it  to  be  varioqfly  refrafted,  and 
blended  through  its  Subftancc,  and  the  more  fo,  the  more 
obliquely  they  are  received  by  it;  and  confequcndy,  the 
more  their  A  ft  ion  or  Effect  is  weakened  and  abated  on 
the  Surface  of  the  Eardi. 
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BMAnf.  Fray  give  me  «&  lamplB  of  tfait  OmmM^ 
1  ftsu  tDRl  better  apprebeiid  yotL 

CA9«.  YoQ  iee  tu  Eirdi  ia  no«r  joft  arrived  to  di^ 
firft  Stinrele  tiSCmfrk§rn  ()tf)  where  it  hat  the  fiuae  Po- 
fition,  wldi  Rofprd  m  &e  Smu  as  die  Figmte  itiaodt 
has  in  this  Scheme.    At  tUs  Tfane  the  Dsiys  am  lunyll^ 
and  die  Sim^s  Rajrs  fill  mom  direft  npon  us,  and  tbepe*-' 
fem  am  fyongtBt  m  didr  immfdiatr  EfieOt^  and  dwms^ 
fere,  tfait  is  the  iMMd&^&MMrr,  whtdiyonftehn^^ 
ibomtfao  iidiof  7«iif ;  fbragainft  diat  Daythet^dm 
now  flands  iti  die  Omry. 

EMphrtf.  I  fee  it  does:  and  had  yon  not  better  flop  ie 
diem  for  mftie  Time  ? 

Ckitu  Yet,  I  intend  st^—^Obferve^  in  die  Schene^ 
die  Sitntioii  of  the  City  of  L$mdm^  L.  die  Pofi 
of  the  Earth,  jron  fte,  at  this  Time  tnms  all 
Nordiem  Hemif^iem  (QJ^JE)  at  much  townds 
Snn  asdieyeanbe,  and  mmt  than  at  any  odxr  Time  o^ 
die  Year;  and confemendy,  theSvn's  Kayt  fidlontfai^ 
MetropoHt,  at  diii  Timet,  mom  direftly  than  at  aiw^ 
odier;  and  their  PaflSige duon^  die  Atmo^hen J[OLV 
thefllOcteftofall.  And  dicrdbn  all  Thmgt  conipim  t^i- 
.  make  this  the  warmeft,  and  mod  iightlbme  Scafim  of  ttar 
Year  widi  ut* 

Euphrof.  Yon  have  made  the  Matter  h  plain,  that  F 
ifaould  be  dull  not  to  tinderftand  it  tolerably  well. 
And  I  further  oUenre  that  in  this  Pofition  of  the  Earthy 
all  the  Southern  Hemifphere  (Q^S  M)  is  turned  at  much 
away  from  the  Sun  as  can  be ;  and  lb,  I  prefume,  itmuft 
be  Winter  with  all  thofe  who  live  in  the  SoQthem  Lad* 
tude  at  diis  prefent  Time— — 

CUon.  You  judge  very  right;  for  fuppoie  die  Phcr 
M  hath  its  South  Latitude  QM  equal  to  the  Nordi 
Latitude  of  London  Q^L;  the  i>ay8  will  there  be  die 
fhorteft,  tlie  Sun*s  Rays  will  fall  on  it  moft  obUouelyf 
and  their  Pallage  throng  the  Atmofphere  (XM )  will  then 
be  greateft  of  all ;  and  confequently,  every  Thing  them 
combines  to  make  it  the  coldeft  Seaibn  of  the  Year; 
/.  e.  their  fflnter ;  all  which  is,  I  think,  evidem  fiom 
the  Scheme* 

Euphrof.  It  is  lb;  and  I  ^cvcr  confidered  'till  now^ 
that  whfn  it  is  Summer  in  ont  Part  9/  the  Earthy    it  h 
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im  that  wbitb  is  ifkalfy  ilftmia  frvm  ibe  E4dud$r  9H 
rSidg.  • 

I.  I  am  glad  to  ice  you  apprehend  itnow ;  for  that 
ad  tlie  Cafe  ;  and  thus,  I  think,  tou  have  as  com* 
n  Idea  'of  the  Reaibns  of  the  ^ummn-Sftfony  as 
tnt  I  can  give  you  \  tho*  I  may  have  Occafion 
:r  to  lay  fometiiing  further  pn  this  Head.  One 
yet  repuins,  and  diat  is,  to  (hew  joxk  what  Parts 
£arth  participate  of  die  Sun's  Light  and  Heat» 
Itch  are  excluded  from  it,  in  the  praeiit  Situatioii 
1  For  it  is  not  now,  as  in  the  spring,  when  ali 
rth  received  the  enlivening  Influence  of  the  Sun^' 

in  the  Space  of  24  Hours,' and  had  an  equal 
cf  his  Abfeuce ;  but  now  fome  Parts  enioy  can* 
Dtfv,  while  others  are  over-whelmed  ia  Darkneft 
l-Diiration. 

Wef.  This,  I  fuppoie,  you  can  ihcw  by  the  Tsfir 
4unud  Ro9m^  as  bifan. 

u  Yicf,  my  Euphrofynei — I'll  fliutthe  Windows- 
ting  the  Candle  in  the  PIa^  oftht  Sun,  that  the 
may  fall  on  the  Earth --I  put  the  Machine  in 
i^««4Jid  you  fee  the  Parts  of  tbi  Terrelh  iUumnated^ 
ipk/iff,  or  in  Part,  or  in  Part,  or  mt  ai  alU  in  every 
'  Rotation  about  its  Axis* 

hinf.  I  do ;  and  it  is  very  curious  to  behold  ! 
I  fee  ail  the  Parts  about  the  North  Pole  (N)  as 
fctf  Ar^ic  Circle  {p  b)  conftantly  enli^tened  during 
|de  Rotation.— ^On  the  contrary,    I  obferve 

JfwctA  about  the  South  Pole,  to  the  Jntartic  Circle 
M  wfiolly  in  the  dark — while  all  other  Parts  of  the 

the  nearer  they  are  to  the  North  Pole,  or  rather 
^ic  Circle  (ab)^  the  more  tliey  iharc  (^  the  Sun's 
jn  each  Revolution  of  the  Earth. 
«•  Your  Obfcrvations  are  all  veryjuft,  and  take 
iftalll  intended; — but  fiuther,  you  fee,  that,  as 
irth  advaiKes  in  her  annual  Orbit  from  Capricorn 
sjries  (V),  the  North  Pole  (N)  recedes  from 
a;  and  l^ves,  by  Degrees,  thofe  Places  witliin 
die  Circle  (ab)  rcmoteft  from  the  Polar  Point, 
e  a  Part  of  the  Night ;  and  the  more  largely  fo,  as 
oe  pnore  remote  froio  the  Pole  N. 
L.  I.  CL  Euphrof. 
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Eiipbnf.  Yes,  aR  this  I  lee  CU^niems^  indi  infimie 
PkaTare. — And  hxAiCx  obfervc,  thatchc  fimae  P^uts  about 
tbe  SoQtli  Pole  (S)  which  before  lay  oblrared  in  Nig^t, 
are  in  the  liuae  Manner  reftoied  bj  Degrees  to  dierifluif 
Light  and  Day. 

Cle9iu  I  do  aflure  ]!oa,  my  Eupbr^Jym^  widratt  a 
Gomplimcm,  fuch  is  your  Perfpicuity,  that  nodtingl 
know  of  worthy  Notice,  has  efcaped  your  Eye.  inRtt- 
tion  to  this  Seafbn,  and  the  Ph^wmtuna  thereof,  I^  dK 
Orrery.^  We  will  now  again  dirow  open  the  Winoowi, 
and  reftore  Phcebus  to  his  oentral  Throne,  that  he  nay 
again  prcfide  o*er  tbe  moving  Orbits  of  die  Syftem.— 
The  Earth  keeps  journeying  on:— Ihe  is  now  got  near 
the  Beginning  of  Afuarius  {ss) — and  the  Summtr  de- 
clines towards  Auimmn. 

Euphrof,  What  Time  do  you  fuppofe  the  AumMrto 
end,  and  Autumn  be^n  ? 

Clfu.  About  the  ISeginning  of  Auruft\  when  the  Sim 
appears  about  tlie  Middle  of  Leo  (Aj«  and  the  Eaidiis 
in  the  Middle  of  Afuarius,  where  in  a  fi^w  Minutes  yoQ 
will  fee  her. 

Eupbrof.  If  tlie  Summer  expires  about  Auguftj  bow 
comes  it  to  pafs,  that  that  is,  for  tlie  moft  Fart,  d^ 
hottcfl:  Month  in  the  Year  ? 

CUon.  You  may  concciTc  the  Reafonofthat  after  this 
Manner  ?  During  tlie  Summer  Months,  the  Days,  being 
longer  than  the  Nights,  pour  more  Rays,  or  Heat  upon 
the  Earth,  than  the  Coldnefs  of  the  ISIights  can  extin- 
guilh  ;  and  therefore,  there  will  every  Dav  be  an  Excels 
of  Heat  remaining  m  the  Earth  ;  and  this  being  every 
Day  augmented  thro*  the  whole  Summer,  muft  oe  vc^ 
confiderable  at  the  latter  End :  when  tlie  Earth  will  be 
heated,  not  only  by  tlic  Sun- Beams  falling  on  it,  but  alio 
bytiiofe  which  remain  in  it  in  great  Quantity,  the  Forces 
ot  both  which  conjoined,  produce  thofealmoft  infupport* 
able,  fultry  licats,  which  ufher  in  the  Autumn. 

Euphrof.  What  you  fay,  Cleonicusy  fecms  very  confo- 
nant  to  Reafon ;  and  now  I  have  a  much  more  cxtenfivc 
and  rational  Idea  of  this  Seafon,  and  its  various  Qualities, 
tlian  I  had  before. — 'Tis  true,  the  Summer  Heat  is  fo 
cxccffivc,  as  makes  it,  in  Point  of  Pleafurc,  yield  to  the 
Spring.*^ 
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Cleon.  Yes  it  does  fo  ;  but  even  thofe  intenfe  Heati, 
which  to  us  are  irkfomeand  almoft  unfufierable,  are  in 
Nstore  as  beneficial  and  neceilary  as  the  Temperament  of 
any  other  Seafon :  For  hereby  all  the  Flowers,  Fruits, 
and  Seeds  of  Trees  and  Plants,  in  every  CUme,  are 
brought  to  Maturity  and  Perfefiion. — But  the  fpecial 
Advantages  of  this,  as  well  as  the  other  Seafons,  are 
moft  b«iutifully  defcribed  by  the  Poets. — Thus  Sir 
Hicbard  Blackmon : 

Tbi  Heats  df  Summer  Bemjits  produce^ 

Of  equal  Number  and  of  equal  Ufe. 

Tihe  J^rcuting  Births  and  beauteous  vernal  BUom^ 

By  warmer  Rays  to  ripe  PerfeRion  come  \ 

71*  auftere  and  ponderous  Juices  theyfublime^  T 

Make  them  ajcend  the  porous  Soily  and  cUmb  > 

The  Orange  Tree^  the  Citron  and  the  Lime  :  j 

Which^  drank  in  Plenty  by  the  thirjij  Root, 

Break  forth  in  painted  Flowers  and  golden  Fruit. 

They  explicate  the  Leaves^  and  ripen  Food 

F^r  the  Silk-labwrers  of  the  MvlVry  Wood: 

And  thefweet  Liquor  on  the  Cane  bejlow. 

From  which  prepared  the  lufcious  Sugars  flow  : 

IFith  gefCrous  Juice  enrich  thefpreadinz  f^ine. 

And  in  the  Grape  digefi  the  fpnghiy  Wine. 

The  fragrant  Trees j  which  grow  by  Indian  Floods^ 

Ana  in  Arabia^  aromatic  fVoods^ 

Owe  all  their  Spices  to  the  Summer* s  Heat, 

Their  gummy  Tears,  and  odorifrcus  Sweat. 

Now  the  bright  Sun  compass  the  precious  Stone, 

Imparting  radiant  Lujlre  like  his  own  : 

Me  tinctures  Rubies  with  their  rofy  Hue, 

And  on  the  S^phire  fpreads  a  heavenly  blue ; 

For  the  proud  Monarches  dazzling  Crown  prepares 

Jticjk^  orient  Pearl,  and  adamantine  Stars. 

Creation,  Lib.  II. 
And  Mr.  Thompfon^  in  his  admirable  Poem : 
When  the  bright  Virgin  gives  the  beauteous  Days, 
And  Libra  weighs  in  equal  Scales  the  Tear  ; 
From  Heavn'  high  Cope^  the  force  Effulgence  fbook^ 
Of  parting  Summer^  aferener  Blue, 
frith  golden  Light  irradiate,  wide  invejls 

Q.2  The 
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71*  bapipy  WmM.     jHtmp^^i  Suns  arijky 
Stueei'iegm'Jy  and  fhediing  oft  tbr$^  ImcidClmis 
A  pl^ajing  Calm  ;  wbik  broads  and  ir§wnt  Mm»^ 
Unhmndtd  Harvefls  hang  the  heavy  Head* 
Rub^JiUnty  deep.  thiijland\  for  not  a  Gale 
Rolls  its  light  Billows  oer  the  bending  Plain ; 
J  Calm  of  Plenty  !  'till  the  ruffled  Air 
Falls  from  its  Poize^  and  gives  the  Breezies  to  How* 
Rent  is  the  fleecy  Mantle  of  the  Sky  ; 
The  Cloudsfly  different ;  and  the  fudden  Sun^ 
By  Fits  effulgent,  gilds  tV  illumined  Fields 
And  biaek  by  Fits  the  Shadows  Jiveep  along* 
A  gayly  checker  d^  wide  extended  View  ^ 
Far  as  the  circling  Eye  canjhoot  around,^ 
Convoh/d^  and  tojjing  in  a  Flood  of  Corn* 

DIALOGUE    XL 

0/  AUTUMN. 

Muphrofyne. 

I  Think  we  have  had  a  very  plcafing  Speculation  on  tft^ 
twofirft  Seafons,  Spring  dnid  Summer;  and  they  fii^' 
ceed  fo  faft  in  this  Machine,  that  Autumn  is  already  vefj 
far  advanced  upon  us,  the  Eartli  being  fome  Degrees  i^ 
P/>i(H).— 

Cleon.  Yes,  the  Davs  now  grow  (horter,  and  tri-C 
Nigiits  lengthen  ;  the  traits  towards  the  North  Pol^» 
and  within  the  Arftic  Circle,  are  now  carried  fertli^'^ 
and  farther  from  the  Sun,  as  thofe,  towards  and  zho^^ 
tlie  South  Pole,  arc  turned  more  and  more  to  its  Bcair^s. 
And  thus,  with  the  former,  the  Summer- Heats  as  wi^ 
the  latter,  the  Winter-Colds  abate,  and  Nature  is  ^^^ 
rcftored  to  an  Equllilfrirtm,  or  a  due  and  equal  Diftributi^^ 
of  Light  and  Heat,  Day  and  Night,  to  all  Parts  of  ^^ 
Earth  c(|ually  diftant  from  the  Equator,  on  each  S)^** 
And  this  obtains,  when  the  Eartli  caters  Aries  (T)>    ^^ 


ODl 


Efpbrof.  I'hough  there  be  an  Equality  of  Days 
Nights,  i^c,  m  Autumn,  as  in  the  Spring  ;  yet  it  is 
near  fo  plcafant  a  Seafon.     The  Trees  and  Fields   ^^^ 
tlicn  green  and  blooming  j  now    brown   and    faidi*^^' 

Nacv^^' 
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Nature  feems  now  fickcning,  and  drawii^  towarrls  irs 
JQiilblution  ;  but  then  revived    and    regenerated  m  i:s 
^rious   Produce.     Yet  1   can't  fay,  hut  jfuhemn  has  \n 
^/eafurcs  too ;  the  Har\'eft  Fields  of  ripened  Grain,  the 
-^bourers  performing  their  feveral   Talks  therein,   the 
^^^umnai  Seafons  of  Ploughing  and  Sowir^,   and  ^-arious 
^^er  Things,  make  rural  scenes  delightfnl  at  this  Scafon. 
T*"  J   am  greatly  delighted  with  Homers  beautiful  Defcrip- 
-"^^^  of  the  Harvest-Field — 

-^^nother  Field  rofe  high  with  zvarjlng  Grain ; 
^^flth  bended  Sickles  jiand  the  Reaper-train : 
-^-Icrc  flretcVd  in  '» anks  the  level Pd  Swart ks  are  found , 
^She.dves  heaped  on  .^Af^/trf,  here  thlcisn  %iy  the  Grcund* 
^jf'iih  fwceping  Stroke  the  AIozversJlrc-M  the  Lands  ; 
^^he  Gatherers  folhiv    and  collet  in  Bands  ; 
■^  ^nd  Iqfts  the  Childreyu  im  whofc  Arms  are  hsrne 
y  Tgojhort  to  gripe  them )^he  brown  Sheaves  ^Ccr^m 
^LJIjc  rnjiic  fi^onarch  of  the  Field  defer:  es^ 
•^f^ith  Jilent  Glee^  the  Heaps  arotoui  him  rife. 
-^  ready  Banquet  en  the  Turf  is  laid, 
-beneath  an  ample  Oak^s  expanded  Shade ; 
^"he  f^i/fim-ox  thejiurd^  Youth  pre' are  \ 
^he  Reaper's  due  Repafi^  the  IVomens  Care. 

^^^ryA  of  riic  Vintage— • 

JVr*/,  ripe  in  yellow  Gold,  a  Vineyard^vff.'f, 
JSent  with  the  pondrons  Harve;i  of  its  Finfs  ; 
ji  deeper  Dye  the  dangling  Chfters  Jh^rx^ 
jtnd  curPd  onfiher  Props,  in  Ordtr  gkw  • 
Jl  darker  Metal  mix*d.  intrencVd  the  Pla^e^ 
And  Pales  of  gUttring  Tin  tV  EncUfure  gruce. 
To  this  J  one  Path-way  gently -winding  leads.. 
H'btre  manh  a  Train  with  Hijkits  r^n  their  He:::!-. 
(Fair  Afaids  andhhoming  Youths .  t 'Hit  j'mi ling  bear 
Jbe  pur'ffle  Produff  oft^  autumnal  Year, 
To  thefe  a  Youth  awakes  the  warbing  Strings  9 
mo fe  tender  Lay  the  Fate  of  Linus/Wj; 
In  meafurd  Danee  behind  him  mvue  V:c  Train^ 
Tunefoft  the  Voice,  andanfwer  to  the  Strain, 

'And  that  of  Plowing  fcems  to  be  admirably  fine^^- 
A  Field  deep  furrowed  next  the  God  defignd^ 
^hc  third  Time  labour  d  by  thefweating  H:nd: 
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Tbeftuning  Shares  full  many  Plowmen  guiJe^ 
And  turn  their  croehd  Tokts  »n  either  Side^ 
Still  as  at  etther  End  they  wheel  arcund^ 
Tieir  Majler  meets  them  with  bis  GMtt  creunfdi 
Jhe  hearty  Draught  rewards^  renews  their  Toil\ 
Then  hack  the  turning  Plrugh-Jhares  cleave  the  Soil: 
Behindy  the  rijing  Earth  in  Ri-ges  rolTdy 
And  fable  looked,  tho  formed  of  myites  G.ld. 

Popc^s  Homer,  B.  X VIIL  , 
Clean.  The  Lines  you  repeat,   arc  the  moft  heautiftl «{ 
Part  of  Homers  Dcfcription  of  Rural  Life.---  7  he  autumi^  ; 
nal  Seafon  is  the  chiefeu  Time  ol  Aflion  abroad.     And 
hence  the  Poets,  fince  Homer,    have  always   made  the 
Labours  of  the  Har\'efl  the  chief  Theme  of  their  Lavs 
whenever   this  Seafon  has  been  their   Subjeft. — Thss 
Sir  Richard  Blackmore : 

Next  jlutumfiy  when  the  SufCjs  withdrawing  Retj 
The  Night  enlarges  J  and  contraSli  the  Day^ 
yi  crown  his  Labour  to  the  Farmer  yields 
Tie  Yelhw  Treafures  of  his  fruitful  Fields  i 
Ripens  the  Harvejls  for  the  crooked  Steely 
(fVhilt  bending  Stalks  the  rural  JVeap^n  fee!) 
The  fragrant  Fruit  for  the  nice  Palate  JitSy 
And  to  the  Prefs  the  fwellir*g  Grape  fuhm,t5. 

Creation,  B.  IL 
T^rgily  from  the  rarious  Incidents  of  this  Seafon,  gives 
many  Angular  and  notable  Epithets  thereto  :  tlius,  addrcf- 
ling  his  2d  Geor^ic  10  Bacchusy  he  fays, 

To  thee  h:s  joys  the  Jolly  Autumn  oweSy 
IVhen  the  fermenting  Juice  the  Vat  overflows. 
In  another  Place,  on  Account  of  the  J^intage  at  this 
Time  of  the  Year,  he  calls  it  tlie  Vine- leaved  Autumn  *  ; 
and  becaufe  the  Sun  now  enters  Libra,   or  the  Balance» 
he  makes  Autumn  weigh  the  Tear. 

Now  ft^g  wejiormy  StarSy  when  Autumn  weighs  T 

The  Tear,  and  adds  to  Nights^  and  Jhrtens  Days ;  V 

Ani  Suns  declining  Jhine  with  feeble  Rays,    Geor,  B.  I.  j 
Laftly,   he  calls  Autumn  the  Evening  of  the  Year  ;  as  if 
Spring  and  Summer  were  the  Alorning   and  NooKy  and 
IVinter  the  Night  thereof. 


Autumnus  pampineuSt 
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'Tbi  Evfmna  rftbt  Yfor ; 


men  Wmd$  vaitb  Jwriper  ^md  CbeJimiSirmm^iy 
iyitb  falling  Frkiis  and  Berrus^  paini  tie  Gr$mdi 


And  tavijh  ^Natmre  laughs^  aniftnws  ber  Sitrn  attmml.  j 

Eupbrof.  This  Scafon  of  the  Year,  I  diink,  is  remaric* 
able  upon  fome  other  Accounts  ;  for  Inftancc,  the  Harv^ 
M§any  which  I  have  beard  nnich  TaH^  of,  bntihoold  be 
glad  to  know  die  Reafor^  of  it  better  than  I  do :  Can  yotf 
teplain  it,  Cleonicus  ? 

Cleon.  That  whidi  is  called  the  Hartrefiy  or  SbepberJ^s 
Jldoon^  is  a  verjr  confiderable  fbitnwntnm ;  bur  I  choie  to 
defer  the  Explication  of  it  'till  we  come  to  the  Uie  of  the 
Celejllal  Glohe^  where  it  will  be  much  eafier  underftood 
than  by  the  Orrery^ 

Eupbrof.  I  am  obligod  to  yoD,  Clewncvs^^ls  there  any 
Thing  more  to  be  noticed  at  this  Scafon  of  die  Year  ? 
For  I  would  not  tire  you  with  Tmpertinencies. 

Clion.  I  netd  not  oiafenre  to  you,  that  the  Ancients 
made  much  more  ado  about  thts^JSeafon  of  the  Year  than 
we  in  this  Age.  They  had  now  their  Fefiivals  of  Bacclms 
and  Pomona^  the  Deities  of  their  Vintage  and  Orchards ; 
and  their  extravagant  Miirth,  Rejoicings,  and  Revels,  on' 
thefe  Occafions,  ought  rather  to 'be  fupprdled,  than  re-' 
latcd  to  the  Difgrace  of  our  Species.  And  it  were  to  be 
wilhed,  indeed,  that  the  Harvm-Pi^Iace  of  the  prcfent 
Age  were  more  ieniiWe  of  the  Dignity  of  human  Nature ; 
for  they  would  then  not  debafe  it  fo  much  as  they  do,  by 
ibme  erf*  their  antique  and  ridiculous  Cuftoms  at  this  Sca- 
fon of  the  Year  in  many  Parts  of  Engli^d.—l^xx  ihefliall 
dwell  no  longer  on  this  diiagreeable*  1  opic. 


.^ttk. 
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Cleonicus, 

'^  O  U  now  obfcrve,    my  Eupbrofynti  the  jfutumnal, 
^    Sea/on  is  over  in  the  Orrery^  and  tlie  fainter  begins ; 
which  brings  on  die  cold  Conclufion  of  the  Year. 

Eufbrof  I  can  fcarcc  help  fhuddcring  at  the  Mention 
.0.4  of 
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of  Winter;  and  metliinkj,  the  nortbem  Parts  of  tite 

Globe  fcem  to  enter  upon  a  horrid  Stater Gloom  atid 

Darknefs  are  now  their  Portion— They  arc  turning  fer- 
ther  and  farther  from  the  Sun,  which  now  b^ns  to  Acar 
the  inferior  Regions  of  the  Rarth.-  How  difmal  is  the 
Face  of  Winter,  even  ui  Machinery  !    .. 

C/e9n.  A  heavy  and  dreary  Seafon,  indeed  I  The  Son, 
^  the  Earth  inoves  towards  Cancer  ( (S),  declines  from  its 
meredian  Height,  and  the  Polar  Parts  *y^o  gradually  into 
Darknefs,  till  at  length.  When  the  Earth  is  got  to  Cmmvt 
(®),  the  iK)thcrn  frioid  Zofie  will  be  ovei whelmed  in 
Obicurity,  like  that  of  the  Eveninj  Twilight. 

Euthr9f.  So  I  obicrve.  -And  at  the fam;  TimC;  fftc 
the  fouthem  Pole,  and  its  Rep;ions,  become  more  and 
more  illuminated  ;  and  Vhen  the  Sun  has  reached  Canar^ 
1  fuppofe  the  whole  polar  Circle  will  enjoy  its  Light  un* 
interrupted  for  a  While. 

CUon.  It  will  be  fo  for  one  Day  ;  and  then  the  Sun  will 
begin  to  leave  the  Pole,  and  the  Parts  about  it  by  Degrees. 
■Thus  all  Things  will  appear  averse  to  what  *^hcy 
were  in  the  Summer  Seafon. — The  Da}s  are  fhort,  and 
the  Nights  long ;  which  joH  plainly  difcern  by  the  n%ir- 
thern  Parallels  continuing  but  afhort  Time  in  the  Light, 
ov  illumined  Hemiliphere,'and  a  much  longer  1  ime  in  the 

dark  one And  therefore,  by  a  natural  Confequence, 

the  Cold  muft  greatly  increafe  in  all  north  Latitudes,  and 
this,  together  witli  the  Sortncfs  of  Days,  conitinitr  the 
Nature  of  this  Seafon,  and  make  what  we  cj»I1 //"w/Z/r  ; 
which  is  one  great  Caufc  of  the  increafing  Coldnefs  of  thia 
Seafon^ 

Euphr^f.  You  have  already  tau(;!it  me  to  underftand, 
that  as  the  Sun's  Rays  falli?ig  more  direftly  on  us  in 
Summer  helped  to  augment  the- Heat  of  that  bcafon^  fo 
his  Rays  filling  now  more  ohii<]uely  on  our  Parallel^  and 
all  the  nortlicrn  ones,  conduce  to  increafe  the  Cold,  and 
render  it  more  intenfe  *. 


*  The  Reader,  by  catling  his  Eye  on  the  Diagram  ki  Pl^fa 
XXIII,  Will  fee  an  exact  and  natural  Htprefentatiow  of  the 
Earth  in  its  Winter- Sicaation  in  the  Orrery,  and  inch  as  U 
really  has  in  its  Orl^ir^  with  relpcv^  to  the  ^un,  m  the  Mkldle' 
^>{  Winter ;  from  whence  as  eaiy  aa  Idea  t>f  the  concurring 

,  Caiuics 
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Clion.  Very  good,  you  remember  and  apprehend  the 
Thing  well-— Sot  fee, '  the  Earth  has  now  reached  the 
critical  Point,  I  mean  the  Beginning  of  Gi^c^,— and  now 
is  the  Depth  of  Winter  to  all  the  northern  Latitudes  and 
the  Height  of  Summer  to  all  the  fouthem  Parts.—— 
The  Sun,  you  obfcrve,  appears  now  to  enter  Capricorn 
(yf ).— The  higheft  Part  ot  the  enlightened  Hemifpherc^ 
you  fee,  reaches  but  to  the  JrSlic  Circle^  and  leaves  aU 
oeyond  it-tb  the  Pole  in  Darknefs,  or  rather  Twilight. — 
For,  as  I  fhall  fliew  you  hereafter  on  die  Globe,  there 
are  but  five  Degrees  about  the  Pole,  which  arc  now  in 
abfolute  Darknefs. 

Eupbrof,  Well,  'tis  very  admirable  to  fee  Nature  thui 
niimickea  and  reprcfcnted  by  Art !  To  lee  the  Change 
smd  SuccelQon  of  Seafons  all  performed  in  fo  (bort  a  Spa^ 
is  wondrou^  and  delightful. — The  Earth,  I  fee,  is  advanc- 
ing a-paee  towards  the  Fermi  Equinox,  whence  it  firft  let 
cut ;  and  there  our  artificial  Year  will  end. 

C/ion.  It  will ;— and  as  the  Earth  moves  on,  you*il 
fte,  by  Means  of  the  Parallelifm  of  the  Earth's  Axig,  how 
all  the  northern"  Parts  ai^  gradually  turned  towards,  the 
Sun  again,  and  le-enjoy  his  Beams;— how  thfc  Days 
lengthen,  and  the  Nights  dccreafe,  contrary  to  What  hap- 
pens beyond  the  Equator ; — and  how  tlic  chilly,  darkCbme 
Scafon  moves  off,   fuccccded  by  the  fmiling  Spring. — 
The  Qualities  of  this  Seafon  afford  a  copious  Thcrtfc  to 
tlie  Poets  ;  amor^  whom  we  find  many  beautiful  Defcrlp- 
tioiis  of  Winter ;  the  firft  and  principal  of  which  hxiM 
of  old  Homer y  in  his  12th  ///W,  which  is  thus : 
jfs  *whenjharp  Boreas  blows  abroad^  and  brings 
The  dreary  Winter  on  his  frozen  fVings ; 
Beneath  the  low-huHg  Clouds  the  Sheets  of  hnuio 
Defcendyai^  whiten  all  the  Fields  bctow. 
And  a  little  afar  i 


Caules  of  Cold  in  this  Seafon  may  be  colle^d^  as  fmm  a 
View  of  the  Earth  itfelf  ia  the  Machine;  and  indeed  there 
is  no  orher  Way  by  which  this  important  Affair  can  be  fo 
juftly  and  naturallj^  rq>Fe(entcd  to  the  UnderftaiuHng.  I 
hope  BO  one  will  thiok  he  has  too  niuch  ASiboce  in  «  Matter 
Co  littkunderfiaods  as  the  ItmtimmitffibeUafim. 
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ITt^h  Jove  bisjbarf  jHiUeryfirm^ 
And  otei  hts  cloudy  Magazmg  rf  St$nns  i 
In  Hunters  bltak  uncomf9rt^bli  reigm^ 
J  fnowy  Iftundmion  bidgs  ibi  Plain ; 
Heftilb  tbi  ITtnds^  and  kids  the  Skies  fflap  ; 
Jnd  pours  the  fJent  Tempeft  thick  and  deep: 
Andfirji  the  Afouniain-Tops  are  covtr'd  ieTj 
Then  th  green  Fields^  and  then  tbefaufy  Shore ; 
Bent  with  the  Weighty  the  nodding  Woods  are  teeny 
Jnd  one  bright  fVafte  hides  all  the  IVorh  of  Men. 
"The  circling  Seas  aUne  abforUng  ally 
Drink  the  dijfohing  Fleeces  as  theyfalL 
So  from  each  Side  increased  thejlom/  Rain^ 
And  the  white  Rum  rifes  o*er  the  Plain^ 
Eupbrof.  This  is  very  beautiful,  indeed !  Piajr,  wbat 
does  Virgil  lay  on  this  cold  Subjeft  ? 

Clean.  The  Theme  is  a  frozen  one,  'tis  true;  but  it 
iocs  not  abate  the  Poet's  Fire. — For  he  very  copioufly 
defcribes  the  Winter  and  all  its  various  Incidents  in  the 
following  admirable  Manner  ;  where  fpeaking  of  the  nor- 
thern Climates,  he  gives  us  the  Defcription  of  a  Scjibian 
Winter  in  the  fubfequent  Lines. 

Early  they  fall  their  Flocks  and  Herds  5  fir  there 

No  Grafs  the  Fieldsy  no  Leaves  the  Farejts  wear  -y 

The  frozen  Earth  lies  hury'd  therCy  below  0 

A  hilly  Heapyfev*n  Cubits  deep  in  Snow ;  > 

And  all  the  wejl  Allies  ofjiormy  Boreas  blow.  j 

^he  Suny  from  far^  peeps  with  a  ftckly  Face  \ 

Too  weak  the  Chuds^  and  mighty  Fogs  to  chafe  j 

When  up  the  Skies  he  Jhooti  his  rofy  tiead^ 

Or  in  the  ruddy  Ocean  feeks  his  Bed. 

Swift  Rivers  are  with  fudden  Ice  conflraifCd\ 

And  fludded  Wheels  are  on  its  Backfufiained. 

An  Hojhy  mw  for  Waggons^  which  before 

Tall  Ships  cf  Burden  on  its  Bofom  bore. 

The  brazen  Cauldrr^ns  uith  the  Froji  are  flawed  \ 

The  Garmenty  jhff  with  Ice^  at  Hearths  is  thawed  % 

ff^tth  Axes  fir  ft  they  cleave  the  IVine^  and  thence^ 

By  IVeight^  the  folid  Portions  they  dijpenfe. 

From  Locks,  uncomb'dy  and  from  the  frozen  Beardj 

Long  Iftcles  depindy  aud crackling  Sounds  are  heard. 
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,     Mian  Time  J  pirpnual  Slatj  mut  drhing  SwiW 
Obfcurt  tbt  Sh'esy  and  hang  9n  Hnds  hikw: 
Thijim-vhig  Catf/e  pirijb  in  their  S'alls^ 
Huge  Oxenjland  inched  in  wintry  WaUs 
Of  Snow  cengeafdi  wbele  Herds  are  buriid  there 
Of  mighty  StagSy  and  fear ce  their  Hems  appear  ; 
The  dex*treus  Huntfman  wounds  net  there  a-far^ 
With  Shafts  er  Darts^  or  makes  a  dijlant  IVar 
With  Dogi ;  or  pitches  Toils  to  flop  their  FUgbti 
Bat  clefe  engages  in  unequal  Fight, 
Jnd  while  theyJHve^  in  vain^  to  nuske  their  Way 
Through  Hills  of  Snow^  and  pitifully  hray  ; 
AfTaults^  with  Dint  efSword^  er  feinted  Speenrs^ 
And  bentewardy  on  his  Back^  the  joyful  Burden  heetrs. 
The  Min  to  fubterranean  Caves  retire ; 
Secure  from  Cold^  and  crowd  the  cbearful  Fire  : 
fTiih  Trunks  of  Elms  and  Oaksy  the  Hearth  they  kad^ 
Nor  tempt  tV  Inclemency  of  Heaven  abroad  \ 
Thetr  jovial  Nights  in  Frolic  and  in  Play 
They  fafs^  to  drive  the  tedious  Hours  away^ 
And  their  cold  Stomachs  with  crewifd  GoUets  dwr^ 
Of  windy  Cyder ^  and  of  bar rm  Beer. 
Such  are  the  cold  Raphean  Race ;  and  fuck, 
Tbefavnge  Sqrthian,  and  the  German  Dutch  ; 
Where  Skins  of  Beafls  the  rude  Barbarians  wear^ 
The  Spoils  of  Foxes  and  the  furry  Bear, 

Dryd.  Vii^.  Gcoig.  III. 

ind  thus  Sir  Richard  Blackmore  : 

Jt  lengthy  f or faken  by  the  folar  Rays^  "J 

See  blooming  Nature  Jickins  and  decays^  > 

While  Winter  all  his  Jnowy  Storet  £fplays  :     '  j 

In  hfary  Triumph  unmolejled  reigns 

O'er  barren  Hills^  and  bleak^  untrodden  Plains^ 

Hardens  the  Glebe^  the  fhady  Grove  deforms^ 

Fetters  the  Coldy  andfhakes  the  Air  with  Storms  ; 

Now  aSive  Spirits  are  reJiraitCd  with  Cold^ 

And  Prifons  crampt  with  Ice  the  genial  Captivet  iold^ 

The  Meads  their  fbw*ry  Ptide  no  longer  tuear^ 

And  Trees  extend  their  naked  Arms  in  Air  j 

The  frozen  Farrow^  andtho  fallow  Fields 

Nor  to  theSpadCy  nor  to  the  liar  row  yield. 

Creation,  Book  II. 
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TTte  Approach  offFhttr  is  ftlfo  Au%  adminblf  lepir^ 
fasted  by  Mr.  fhomf&n,  on  the  Seafons. 

Now  when  the  chearhfs  Empire  rfihe  Sfy 
Td  Capricorn  the  Centaur  krriicTpeUs. 
j/kJ fierce  Aqnarius^tf.*»j  /A*  inverted  Year  ; 
Hung  ffer  the  fartheft  Verge  nfHeav^n^  the  Stm 
Scarce  fpreads  f!er  JEther  the  dejeffed  D&y. 
Faint  are  his  Gleams^  and  ineffeffualjhooi 
HisJlruggUng  Raysj  in  horizontal  Lines. 
7hro*  the  thick  Air ;  as  cloatVd  in  cloudy  Sform, 
tVeak^  wan  and  hroad^  hefkirts  thehuthem  Sfy  ; 
And^  foon  defcending^  to  the  long^  dark  Nighty 
Wide  (hading  aiU  the  proftrate  World  rejirns* 
Nor  ss  the  Night  unwiflfd ;  while  vital  Heat^ 
Light y  Lifcy  and  Joy  the  dubious  Day  forfake^ 
Afean  Time^  in  fable  TinSiure^  Shadows  vajl^ 
'■  JDeep'ting^d  and  dampy  and  congregated  Clomdt^ 
jtnd  all  the  vapoury  Turhu lance  of  Heaven 
Involve  the  Face  of  Things.     Thus  Winter  folU 
A  heavy  Gloonty  opprefjive  o^er  the  Worlds 
Thro*  Nature  Jhedding' Influence  malign^ 
And  roufes  up  the  Seeds  of  dark  Dijeafe. 
The  Soul  of  Man  dies  in  him,  loathing  Lifty 
And  black  with  more  than  melancholy  Views* 
7 he  (battle  droop  ;  and  oer  the  furrow" d  Landy 
Frejh  from  the  Phughy  the  dun y  difcolour  d  Flocks^ 
Untcndcd  fpreadingy  crop  the  whole fome  Root, 
Along  the  WoodSy  along  the  moorijh  FenSy 
Sighs  the  fad  Genius  of  the  coming  Storm ; 
And  up  among  the  hofe  disjointed  Cliffs y 
And  frailur  d  Mountains  wildy  the  Drawling  Brook, 
And  Cavcy  prefagefvL  fend  a  hollow  Moau^ 
J^efounding  lofig  in  lifi'ning  Fancy* s  Ear. 
Eitpbrof.  Well,    Chonicusy    the    Plcafu re  which  thcfe 
Converfations  on  the  Scalbns  afford  me  an  inexpreffiblc. 
Their  Nature  explained  by  the  Orrery,  and  their  Pro- 
perties and  Qualities  as  finely  defcrit^  by  the  Poets, 
give  me  pcrfeft  Ideas  thereof;  fuch  as  I  fliould  never 
have  otherwife  been  able  to  have  attained. — But  fee,  the 
Year  is   compleated,   and  the  Evening  is  fpent. — The 
Machine  may  therefore  reft  for  this   Time.— —And, 
pray,  Cleonicusj  what  do  you  propofe  for  the  next  Spe- 
culation ^  Clsu* 
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CUpm.  I  pnrpofe  to  (hew  y^u  next,  the  Thnry  i^ 
Day  and  Night  J  the  Altentioiu,  and  various  Length  of 
each,  in  every  Seafon  of  the  Year;  and  that  in  the  iaaie 
Aianner  by  die  Ontry,  as  I  have  explained  to  jo«  iht 
Seafbns. 


DIALOGUE    XIIL 
iTitfTHBORy  #/Day  m^Night,  expUdncihyAt 

OrR£RY« 

Euphrojym. 

SO  yon  think,  Ckvnicus^  die  Orrery  the  apteft  and  left 
Machine  for  explaining  the  Nature  and  Diferenoe  of 
NigbtmdDay. 

'Ck9H.  Undoubtedly,  *tis  the  t)eft  Inftrument  for  Aat 
Pvipofe  ever  yet  invented.    For  here  yon  fee  the  very 

Thing  itfclf  m  Miniature. Here  the  Taper  is  the 

3nn,  illuminating  one  Half  of  this  fmall,  terraqneoiK 
Olobe,  which  reprefents  the  Earth ;  having  all  the 
P^rts  of  Land  and  Water  duly  repcefented  on  it,  with 
all  the  Meridians  and  Parallels  of  Latitude. — As^it  moves 
'in.its  annual  Courfe,  you  obferve  it  turns  about  its  own 
Axis ;  and  is  furniihf d  with  an  Hour-Circle  and  Indei^ 
for  meafurinr  the  Time.  All  which  Things  are  now 
to  be  regarded  in  the  Reprefentation  of  Day  and  Night 
by  the  Machine. 

Empbrof.  Tlicfc  Things  I  fhali  rcadUy  attend  to. 

Therefore,  put  the  Madiine  in  Order,  for  the  Experi- 
ment, and  IMl  put  to  the  Window-diutters  to  dacken  cte 
Room. — 

CleoH'  Stay  a  little,  'till  I  have  placed  the  Eai^  in 
its  proper  Pofition  for  (hewing  the  (horteft  Night  and 
lon^eft  Day  of  the  Year ;  and  that  is,  in  the  Be^hfting 
rfUaprUorftj  when  the  Sun  will  appear  to  enter  Cancer^ 
— In  the  next  Place,  we  will  put  a  very  fmall  Patch 
CO  die  Place  of  London^  which  by  its  Rotation,  wiU 
fliew  die  Parallel  of  Undcn  (X  YZ},  def^ribed  in  c^Ox 
Revolution  of  the  Earth  about  its   Axis.^LafUy,   lo 

bring 
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luring  the  Patch  to  that  P^rt  of  the  Meridian  (X)  wUch 
is  oppoiite  to  the  Sun;  and  fet  the  Hour-Index  at  it 
prccitely. — Thcfe  Things  being  done,  you  may  darken 
the  Room  as  fbon  as  you  pleafe,  and  dien  1*11  put  the 
Inftrument  in  Motion. 

^upbrof,  *  Pis  done-— 

Clean.  Obferve  the  Earth  equally  divided  into  a  light 
and  dark  Hemifphere,  which  leprefent  i7«;  and  Kigbt ; 
as  the  Meridian  pailes  over  the  Middle  Part  of  each  ;  fo 
it  (hews  the  Noon,  or  Mid-day  to  all  Parts  under  it  at  the 
one,  and  Mid-ntght  to  all  Parts  under  it  in  the  other ; 
amone  which  you  fee  London  (at  X). — I'll  now  fet  the 
Machine  a-going : — Obferve  the  Earth  revolving  about 
its  Axis  from  Weft  to  Eaft>* 

Euphrof.  I  do,  withrleafurc  behold  it ;  and  I  obferve, 
that  the  Pofition  of  the  Earth's  Axis  is  fuch,  as  wiU 
bring  London  foon  out  of  the  dark  Hemifpherc  into  Ac 
enlightened  one. 

Cleon,  It  will  fo ;  and  I  need  not  tell  you  that  that  will 
be  the  Time  firom  Aftd-ntrht  to  Sun-rifing,  or  the  Leiigdi 
of  Half  the  Night  at  that  Time.  Obferve  nicely  the  Time 
when  the  Patch  begins  to  enter  the  Light. 

Euphrof.  I  will. — It  will  not  be  long  I  fce-^It  is  now 
juft  come  to  the  Point  (Oj  or  Circle  of  Illumination^ — 
and  the  Index  is  at  3h  47'. 

Cleon.  That  is  the  T/W  of  Sun-rtfing  on  the  21ft  of 
June^  and  is  the  Morning  of  the  Day. — A  Time  very 
delightful  in  Summer,  and  is  a  favourite  1  heme  with  the 

Poets, 
■"  —  *   ■     '    '  I    " 

*  As  feme  of  our  Readers  may  not  have  fecn  an  Orrcr)'-, 
and  others  may  not  particularly  remember  the  Phenomena  of 
Pay  andyigbt  which  they  law  prefented  in  it,  I  have  judged 
it  nccelTary  to  add  a  Diagram  thereof  (in  Plate  XXIV.)  to 
affit  the  Under  flan  diiig  and  Memory,  in  which,  by  a  bare 
Inlpe^ion,  all  the  Variety  of  the  Alternations  of  the  Day  and 
Night  ia  the  Summer,  Eqiiinoxial  and  Winter  Seafons,  is, 
it  is  presumed,  very  eafy  to  be  underflood  ;  and  in  a  good 
Meafure,  luch  a  Print  may  fupply  the  Want  of  an  Orrery,  or 
Other  Inftrument  for  this  Purpofc. 

N,  B.  In  the  Orreries  which  I  make,  the  Earth  is  a  Globe 
of  3  Inches  Diameter,  with  all  the  Circles,  Continents,-  and 
Oceans  ver\-  dilliudt. 
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Poets,  who  have  all  given  us  beautiful  Delcriptions  there* 

<ifj  parbcularlj  in  the  foUowii^  Inftances. 

Thus  FirgUf 

Now  rofi  the  ruiif  Mom  from  TiAonV  Bod^ 
And  with  tbi  Dawn  of  Dof  the  Skies  o*erfpre0d: 
Nor  long  the  Sun  hit  daily  Courfe  withbeld^ 
But  added  Colours  to  the  World  reveefd. 

ThusGoi^, 

Aurora,  on  Etefian  Breezes  iome^ 
ffWf  Uujhing  Lips  breathes  out  thetprightfy  Aforn. 
Each  Floufr  in  Dew  their  Jbort^livd  Empire  weept^ 
And  CynAnz  with  her  lov'dEr^djmion /hips. 

And  Homer  thus  finely  perfbnates  the  Mom  in  the  fol- 

lomng  Diftich : 

Akv  rofi  Morn  afcends  the  Court  ^  Jove, 
Lijh  up  her  Lights  and  opens  Dety  above. 

Aifb  Mr.  nompM%  Defcriptton  of  Sun-rijfng  is  too  fine 

not  to  be  taken  Notice  of. 

Fierce  ftanung  up  the  HtavenOj  Ao  pkrdng  Sun 
Mebs  into  limpid  Air  ibe  high^redVd  Clouds^ 
And  Mining  Mifts^  that  bover^d  round  the  HilU^ 
In  party-coloured  Bands ;  till  all  unveiFd 
9  he  Face  of  Nature  fiines^from  where  Earth 
Far^Jbritctfd  around  to  meet  the  he  tiding  Spheres. 

Seaibns,  74^ 
Euphrof.  Thele  are  very  beautiful  and  natural  Defcrip^ 

tions,  which,  while  you  have  been  repeating,  the  Patch 

has  got  good  Part  of  the  Way  towards  the  Meridian  of 

Noon. 

Cleon.  I  fee  it  is — and  thus  the  Sun  rifes  gradually 

lii^er  and  higher  to  the  Inhabitants  of  London^  till  tjhe 

P^ttch  comes  under  the  Meridian  (at  Z)  where  the  Sun  is 

at  its  greateft  Meridian  Height  in  the  Tropic  of  Cancer 

(atr.)  This  makes  the  Noon  of  the  Day,  thus  admirably 

defi:ribed  by  the  laft  mentioned  Poet. 

'Tis  raging  Noon ;  and^  vertical j  the  Sun 
Darts  on  the  Head  direct  hisforctful  Rays 
Oter  Heaven  and  Earthy  far  as  the  ranging  Byi 
Can /weep  J  a  dazzling  Deluge  reigns  i  and  ail 
Fnm  Pole  to  Pole  is  undiftinguijb' d  Blaze. 
Jn  vain  the  Si^ht^  dtieHedto  the  Ground^ 
Stoops  for  Rihef'y  thence  hot  afcendtng  Steams 
And  keen  Reflulion  pam.     Deep  to  the  Root 
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Of  Vegetation  paTcUdy  the  cleaving  Fields 
Andjlipfry  Lawn  an  arid  Hue  difcUfe^ 
Biaji  Fanc/s  Blooms^  and  whither  even  the  Sautm 
Echo  no  more  returns  the  chear/ul  Saund 
ijfjbarp^ning  Scythe :  The  Mower  Jinking^  heaps 
(Jer  him  the  humid  Hay ^  with  Flowers  perfnmdy 
Jnd  fcarce  a  chirping  Grafs-hopper  is  heard 
Thro*  the  dumb  Mead;  diltrepful  tiature  pants* 
The  very  Streams  look  languid  from  afar  i 
Or  thro'  tV  unjhelterd  ulade^  impatient^  feem  ^ 
To  hurl  into  the  Covert  of  the  Grorje. 

Seaibns,  Page  8i. 
Eucphrof.  It  is  now  juft  Noon  in  die  Orrery,  but  hx 
different  from  tliat  you  have  now  been  defcribing.-«-Hcre 
every  Thing  is  quiet  and  ferene  \  no  fcorching  Sun,  no 
fwcating,  fainting  Swains.-^How  inofieniively,  as  well  as 
pleafanr,  is  the  moft  irkfomc  Part  of  the  Day  here  mgst^ 
fentcd  by  Art ! 

ClcGH.  Very  true.  Sifter ;  we  here  cbfcrvc  the  Hours 
of  a  Summer's  Day  pals  without  the  Fa^^  and  Pain 
of  enduring  it.  ■  JBut  night  comes  fiisaling  upon  us ; 
the  Patch  approaches  the  Confines  of  Darkneis,  and  the 
Sun  as  gradually  declines. — You  will  obfcrve,  it  takes 
the  fame  lime  in  pafliug  over  this  Half*  of  the  enlight- 
ened Hcmifpherc  as  it  did  the  other,  viz.  8 J  Hours 
acarly ;  which,  therefore,  makes  tlic  longcft  Day  i6f 
Hours  at  London. 

Euphrof,  I  fee  what  you  (ay  is  Faft, — The  Sun  is  now 
juft  entering  the  Shades  ;  and  the  Index  points  at  viii.  13'. 
How  confiftcnt  is  Art  with  Nature  ! 

Cleon.  Nature  is  ihc  Contrivance  of  an  infinitely  wife 
Artift  ;  if  we  poor  Mechanics  can  fabricate  an  artificial 
World  fo  exaftly,  it  is  nothing  wonderful  to  fee  fucli 
Beauty,  Order,  and  Harmony  in  the  Mundane  Sj"flem.— 
The  Clofe  of  the  Day  is  thus  beautifully  defcribcd  by 
Hcmcr  : 

jts  when  the  Moon y  refulgent  Lamp  cf  Nighty 
O'er  Heavens  clear  Azure  fpreads  her  f acred  Light, 
Jf  ben  not  a  Breath  difiurhs  the  deep  Serene. 
Jnd  not  a  Cloud  oercafis  the  folemn  Scene : 
Jround  her  Throne  the  vivid  Planet:  roll^ 
Jnd  Stars  unnumherd  gild  the  glowing  Pole, 

Oly 
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•    i^ir  the  dark  Trees  a  yellower  Verdure  Jhei^ 
jind  tip  with  Silver  ev'ry  Mountain's  Head ; 
Then  /hine  the  Vales,  the  Rocks  in  Frofpea  rife^ 
J  FUod  of  Ghry  harp  from  all  the  Skies ; 
Tbeconfcioys  Swains  rejoicing  in  the  Sights 
Eye  the  bhte  Vault,  and  Uefs  the  ufefml  Light. 

be  Setting  of  die  Sun  is  thus  el^amtlj  defcribed  by 

[r.  Thomfon. 

Low  walks  the  Sun,  and  broadens  hy  Degrees 
Juft  o'er  the  Verge  of  Day.     The  rijtng  Clouds 
^jembUd  gay,  a  richly  gorgeous  Train^ 
£n  all  their  Pomp  attend  his  Jetting  Throne: 
jlir.  Earth,  and  Ocean  Jmiie  immenfi ;  and  mnWf 
s^s  if  the  weary  Chariot  fought  the  bowers 
"'^Amphitritc  ;  and  her  Unding  Nymfbi^ 


faff  Grecian  Fable  fung)  he  dips  bisi 

rfow  half  immersed ;  and  now  a  golden  Curve 

Gives  pne  bright  Glance,  then  total  difappe^rs. 

bis  18  ibllowcd  by  a  Defcription  of  a  Sunmiei^s  Evening 

dif&  Wprds. 
dnfefsdfrom  yondirflow  extinguifVd  Clouds^ 
jfil  jE^her  joffning,  feher  Evening  takes 
Uier  wonted  Station  tn  the  middie  Air  \ 
A  tbntfmnd  Shadows  at  her  Beck.     Firfl  this 
$ke  fonds  on  Earth  \  then  that  rf  deeper  Dya 
fieedifoft  behind  \  and  then  a  deeper  fiill^ 
In  Cir0e following  Circle,  gathers  round. 
To  elofe  tie  Face  of  Things.     Afrefher  Gak 
Begins  to  wave  the  fVood,  andjtir  the  Stream  ; 
Sweeping  witbfhaiowy  Guft  the  Fields  ofCorn^ 
Hltileioe  $uai  I  clamours  for  his  running  Mate. 
/Fide  o^ertie  thirfty  Lawn  as  fivells  the  Breeze f 
A  whitening  Flow*r  of  vegetable  Down 
jhiu/n/ejloats. 

Supbrof.    Thefe  Defcriptions  are  like  the  Poetry  of 

T.  Thomfon,  where  «vcry  Thing  is  extraordinary. 

s  you  have  (hewn  me  the  Morning,   Noon,  and  Night 
'  Ac  longe/i  Day  in  the  Orrery ;  let  us  now  fee  the 
idoal  Alterations  which  happen  in  regard  thereto,  while 
e  Earth  paiifes  on  to  the  fainter  Seafon. 
Vei.  L  R  Cleofti 
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Sidc.-^Now  the  revolving  Eartli  brinjrs  tlic  ibutbem 
Patch  into  the  Sunbeams  before  the  Hour  Index  (mmius 
to  4  in  the  Morning,  nor  does  it  enter  the  darkened 
Hemifphere  till  after  the  Hand  has  paft  the  Hour  of  8  in 

the  Evening. 1  have  now  the  Satisfaction  to  knowl^ 

this  Experiment  how  the  Days  and  Nights  come  tow 
alternately  equal  in  Winter  and  Summer*  and  alfo  in 
the  fame  Latitude  on  different  Sides  of  ilyc  Equator.-— 
I  farther  fee,  that  the  Inequality  of  Day  and  NigfaC 
ccafes  at  a  certain  Limit,  beyond  whidi»  oa  one  Sidci 
tliey  are  only  deprived  of ^  Light  or  Day,  and  tlie  other, 
tlicy  enjoy  the  Sun-beams  conftantly  for  the  fame  Timep 
— — Thcne  who  live  under,  and  about  the  North  Pole, 
feem  now  to  have  a  tedious,  horrid  Gloom,  while  thofir, 
who  are  in  tlie  fouthern  Pole,  have  tlie  Sun  brigbt  above 

the  Horizon,  and  enjoy  an  uninterrupted  Day. How 

happy  are  we  whom  Providence  has  placed  between  two 
fuch  difegreeable  Extremes  !  For  tlie  Enjoyment  even 
of  Light  itfelf,  for  a  long  Continuance,  could  not  be 
pleafant,  and  Darknefs  is  what  all  Mankind  are  natuially 
apt  to  fhun. 

Cleon.  Your  Refleftions    in  thefe  Refpeds  are  Very 
natural ;  but  we  arc  to  confider,  at  tlie  fame  Time,  bow 
few  of  our  Species  have  fuch  a  Situation  in  Life.  By 
our  late  Difcoverics,  it   is  pretty  certain  that  there  arc 
few,  or  no  Inhabitants  of  the  Regions  of  the  fouthern 
Pole ;  and  with  Rcfpccl  to  the  northern  Polar  Regions, 
the  Continent  of  Europe ^  AJia^  and  America^  extend  not 
far  within  them  ;  and  thofc,  whofe  Lot  it  is  to  inhabit 
thofe  dreary  Regions,  appear  to  be  fo  wonderfully  fuitfd 
and  adapted  to  them,  that  it  is  well  known  by  Experience 
they  prefer  their  native,  gloomy  Spot  to  any  Part  of  our 
happier  Temperate  Zone  ;  nor  are  they  lb  very  much  in 
tlie  Dark  perliaps  as  \ou  may  imagine,  the  Continuance 
of  their  Darknefs   being  proportioned  to  tlicir  Diftaiice 
from  the  Polar  Circle,  and  grcateft  of  all  at  the  Poles; 
but  even  there,  the  Moon  affords  them  Light  one  liatf 
of  the  Time-,   and  they  enjoy  a  Twilight  till  the  Sun  is 
1 8  Degrees  below  their  Horizon  ;  and  it  is  very  probable, 
tliar  the  Land  docs  not  extend  fo  far  as  to  aditlit  of  any 
Inhabitants  within  five   DtCiccs  and  a  half  of  the  Pole, 
and  to  tl^ofe  who  arc  farther  off  tlian  Uiat,  there  can  be 
no  dark  Night  at  all. 


AND  LADY'S  PHILOSOPHY,       3145 

Eufhr^f.  I  am  glad  to  hear  of  any  Thing  tKat  can 
contnbate  to  folace  thofe  unhappy  Mortals  in  dieir  joylefs 
Situations;  for  I  cannot  help  thinking  they  mutt  be 
aiferable  there  ;— -— but  I  recolleft  the  Kinds  of  Happi*^ 
ads  and  Miiery  are  more  Relative  than  Real ;  and  1  am 
the  more  convinced  of  it,  when  I  coniider  that  even  our 
Negroes  quit  their  native  Soil  only  by  Force,  and  arc 
|b  naturally  fond  of  tlieir  fable  Complexion  (at  which 
I  ihudder  almoft  as  much  as  at  Polar  Darknefs  j  that  I 
remember  I  have  fomewhere  read,  they  paint  the  Devil 
white,  to  reprefent  him  fo  much  the  more  terrible  to 
Mankind. 

CkoH.  Whoever  contemplates  the  Nature  of  Things 
in  the  Manner  you  now  do,  will  iind  it  very  eafy  to 
CorreA  many  of  the  common,  but  very  unjuft  Notions 
of  Nature  and  Providence,  and  will  come  at  laft  to  die 
Condufion,  that  infinite  Beneficence  in  the  divine  Being 
conld  never  permit  the  Creation  of  any  Species  of  fenfible 
Beings,  without  a  Poffibility  of  enjoymg  a  proper  Dqjrcc 
of  Felicity  peculiar  to  their  feveral  Natures. — But  lea- 
ving thofe  Digrcflions,  we  return  to  the  remaining 
Seafbn  of  the  Year  in  the  Orrery,  which  the  Earth 
enjoys  in  pafling  from  the  firft  Degree  of  Cancer  to 
Uira. 

Euphrof,  And,  confequently,   while  the  Sun  appears 

to  go  from  Capricorn   to  Jrls. But   what  are  the 

jparcicular  Phenomena  that  we  attend    to  during   this 
Interval? 

C&0if.  Nothing  in  particular,  more  than  to  obferve 
the  natural  Tranfition  fro.n  the  Winter  to  the  Spring 
Seafim ;  for  when  I  give  the  Earth  its  annual  Motion, 
and  you  fee  it  proceeds  in  its  Tour,  you  will  plainly  ob- 
ferve, that  by  Reafon  of  the  parallel  Pofition  of  the  Axis 
the  northern  Pole  will  gradually  return  and  reftore  the 
Regions  now  in  Darknefs  to  the  enlivening  Influence  of 
the  Sun. See  it  now  moves  on. 

Euphrof.  I  obferve  tlie  Particulars  you  mention  begin 
to  appear  in  a  very  natural  Manner.  The  Archs  of  the 
Parallel,  that  meafure  the  Day,  now  gradually  increafe, 
and  tfadfe  which  Ihew  the  Night  of  Courfe  decreafe  in 
all  die  northern  Latitudes.  The  Coldnefs  of  the  Seafon, 
one  would  think,  Ihould  now  alfo  abate,  and  every  Day 
R  3  fftcr 
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after  iFieaift  of  December,  one  might  expcft,  ftiouU  !->^ 
warmer  aiul  waimer  ;  hut  this  docs  not  quite  tally  wilh 
Nature ;  for  you  muil  have  obfervcd,  Cleonicus,  that 
January  and  February  are  oftentimes  found  to  he  the 
two  colJcft  Months  in  the  Year.  Pray,  how  am  I 
to  uiideiftand  tlie  Reafon  of  that  ? 

C!e9?f.  In  a  Manner  as  1  heretofore  hinted  in  relation 
to  the  Summer  Heat;  1  then  remarked  to  you,  that  the 
Summer's  Heat  was  not  grcatcft  at  MidAiaimer;  and 
for  tlie  fame  Reafon  vou  are  not  to  expeft  the  Intenfity 
of  Cold  by  the  xMiddlc  of  Winter.  The  Caufes  of  CoiJ 
contiiux*  nnich  longer,  viz  the  different  Length  of 
Days  and  Nights,  the  Obliquity  of  the  Sun's  Rays, 
t?V.  Iliil  continue  to  produce  Degrees  of  Cold,  which 
added  to  all  that  went  before,  the  Aggregate,  or  Sum  of 
All,  \\iil  produce  the  grcateft  Degree  of  Cold  in  tlic 
Months  you   mention, 

Lujihrcf,     I  apprehend   you    clearly  ; -^but  fc, 

the  Rnith  has  iull  now  carried  us  thro*  thole  Months; 
I  am  plcafcd  to  fee  the  freezing  Tropic  left  fo  far  behind 
in  the  artificial  Year,  and  the  Return  of  tlic  vernal 
Equinox  fo  near  at  Hand.  Nature  fecms  now  renewed 
even  ill  the  Orrery,   and  folar  J>eams  diffufc  thenifclvo 

altnolt    Iroin    Pole  to   Pole   once  more. London  now 

ciijoys  ncni    cfi'jal   Lcn-^th  of  Days  and    Night:;. 

The  Sun  fiom  tlic-  l.iiiih  appears  in  l"n:o^  and  the  Index 
ihcws    l.im   every    J^ay   advancing    about    one     Degree 

forwrnd. Seaice  anv  Difference   now  ni>pears    in   the 

Ixn-^th    of    tljv'    Dj.y   aiid    Xij.lit 'Jhe    Circle  of 

]l;i:jvi:iarion    palie.^' Thi  >*  both  the  Poles. And  now 

The  \  car  i>  flni.hc*!  iii  the  Oiury  ;  \\n  the   Index  points 

C\:,i.  ']  he  .\i;L;.hii;c  lia>  now  done  you  allthcgooJ 
Otikes  in  its  pov.er  for  the  pietent;  you  have  thereby 
ieeii  v.\  a  Ihoit  'I'inic  reprefented  all  the  Plixnomena  ot 
ilie  lhav-.^n<;;  and  what  L:i\e^  n;e  a  peculiar  Pleafuie, 
c-.Lii  :-'ev(ni<l  thnt  of  in.fornilng  your  Mind,  is  to  find 
,  voiir  Tali'-'  f(»r  Philofoi^i^v  'io  tre.c  aiul  julh  that  thro' 
In  W.'vw  a  Series  of  Speculations  on  thele  Subjedts,  they 

Jlcni  li;'!  enleit-iining  and  arMCL.'iblr.  to  yon. For  to 

liiv  that  now.  which  athift  I  \\;s  not  wiliing  ^uw  jhoulJ 
f'.iljctH,  1    v.j^s    ir-ueh  in  Doui-r   [x\\\j     \ou  CApreiied  fo 
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great  a  Dcfirc  of  being  inftrudlcd  in  the  CeUJlial  Science), 
whether  or  no  your  Patience  would  hold  out  fo  long  on 

one  continued  Subjeft, 

Euphrof.     So  long,  do  you  fey,   Cleonicvs !     On  my 
Worcl,  were  you  not  my  Brother,  I  (hould  fcarce  forbear 

being  affronted   by  fuch   an  Expreffion. Patience 

for  InftruSioiis  and  Pleafurcs  of  this  Kind  ! Tired 

vritli  contemplating  the  Powers  and  Works  of  Nature  ! 

What  did  you  take  me  to  be,    Cleonicusy  once  to 

think  of  my  palling  on  thofe  divine  Subjeds  ? No, 

I  remember  too  well  what  Shake fpear  favs  oi  the  Wretch 
vho  cannot  rclifh   Mufic,    *'  He  is  fit  for  Rafinesj  Mur» 

.  JerSy  ^c.^ How  then  muft  that  unnatural  ^>oul  tc 

charafterifed,  that  cannot  always  be  delighted  with  the 
Mufic  of  tlie  Spheres  !  with  the  Beauty  and  Harmony 
of  the  divine  celeftial  Frame  of  Nature  !  That  fublime, 
vifual  Mufic,    thus   rcprefcntcd  by  the  fame  celebrated 

Poet. — 

Beauty  is  Mufic  too,  tho  in  Dif  uife. 

Too  fine  to  touch  the  Ear^  itjlrikes  the  Eyes^ 

And  thro  them  to  the  Soul  thefilent  Stroke  convey s^ 

^Tis  Mufic  heavnly^  Juch  as  in  the  Sphere^ 

We  only  can  admire ^  but  cannot  hear* 

•  Befides,  do  not  the  moft  judicious  Divines  and 


,.1 


Philofophcrs  tell  us,  that  an  infinite  Scene  of  the  Ope- 
rations of  divine  Power  and  Wifdom  will  open  itfelf 
gradually  to  our  View  in  the  future  heavenly  State,  and 
that  the  Employment  of  Time  to  endlefs  Ac:es  will 
confift  in  an  uninterrupted  Intuition  and  Contemplation 
of  the  fame  ?  If  fo,  how  prepoflcrous  muft  it  be,  and 
contrary  to  the  Charafler  of  a  divine  and  rational  Nature 
in  us,  to  fuppofe  it  but  even  poffible  for  a  Perfon  to 
meditate  with  Indifference  on  thefc  Subjcfts,  much  lefs 
to  think  tiiem  tedious,  tho'  our  whole  Ihort  Life  were 
conftantly  emploved  therein. 

Cleon^  What  you  fay  is  certainlv  true,  my  Euthrofyne  ; 
but  withal  it  muft  be  obferved,  that  in  this  impcrfcft 
prefent  State,  the  Mind  of  «\^an  is  naturally  apt  to  be 
fatigued  with  any  Kind  of  conftaiit  Study ;  and  we 
muft  always  propo fc  thclc  Matters  as  fubjefts  rather  of 
Amufement  than  the  BufineK  of  Life  ;  we  arc  im:  here 
to  know  what  perfccl  Happlnrfs  is;  nor  can  we  enjoy 
i'>^  \  it 
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it  in  any  Degree,  unlcfs  under  particular  ReftriAions,  and 
as  die  Refult  of  an  agreeable  Mixtare  and  Varirty  of  Ind* 

dents.  Therefore  we  Ihall,  for  the  prefciit,  leave  rl.oic 
Fields  of  ^tlier,  where  Suns  refulgent  fiiine,  m%d  PlsitcH 
and  Comets  go  their  ample  and  foiemn  Rounds  ;  and  de^ 
fccnd  to  the  nether  Regions  of  jilr^  a  ftupcndous  InAaticv 
of  divine  Omnipotence;  and  whofc  wonderful  Propertiei 
are  highly  worthy  your  Notice  and  Attention.  Tin 
w«  fhall  fee  how  every  Part  is  duly  ordered  ro  rcnder 
as  ufcful  as  it  is  neceflary — We  (hall  find  if  the  nai 
Means  of  Life  to  Aninnls  ^nd  Vegetables^ — The  Mi 
dhfm  for  proj>agating  Sounds. The  Method  dnt  Na- 
ture has  taken  to  render  all  Objefts  vifible  unto  us,  by 
makinf-  it  the  general  Receptacle  of  Light.— Hie  J/f- 
dium  of  Flying,  and  the  Habitation  of  numberlefs  Ani- 
mals of  the  winged  Kind. — 7  hat  Medium  which  alone 

affords  the  proper  Pabulum  of  Fire  and  Flame. The 

Element  and  Kifence  itfclf  of  Winds,  Storms,  and  Tcm- 
pcfts. — The  Medium  in  which  alone  Vapours  and  Ex- 
halations can  have  any  Exigence And  lafllyy   Tl» 

natural  Means  and  Caufe  of  all  Kinds  of  Mcteors^w^tefj 
or  florv.  fiich  as  Fogs,  Clouds,  Rain,  Snow,  Hail,  Thfin^ 
der,  Li«;htcning,  the  jiurora  Borea'h^  (Sc, 
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The  Young  Gentleman  and  Lady*s 

PHILOSOPHY. 

PART     IV. 

PNEUMATICS: 

O  R, 

The  Nature  and  Properties  of  the  Air  explained. 

The  Strudurc  and  Ufe  of  the  Air-Pump,  and 
other  Infiruments. 

AND 

The  Doftrinc  of  fFinJ,  Sounds  Meteors^  &e. 

DIALOGUE     L 

On  the  Nature^  Form,  and  Magnitude  of  ib€ 
At  mospher  e,  or  Bcdy  of  A\k. 

Etifhro[yne. 

WELL,  you  arc  refolvcd  to  make  a  Philofopcr 
of  mc,  I  find ;  you  have  brought  me  into  a  new 
Field  of  Enquiry,  9nd  a  very  airy  One  too,  CUonlcHs. 

Clcon.  Indeed  it  is,  Sider,  iittcrallv  fo ;  you  are  now  to 
explore  the  Regions  of  the  ^/V,  and  awell,  for  fome  Time, 
amongft  the  Clouds. 

Euphrof.  That  is,  I  fuppole,  in  plain  EngUjh^  I  muft 
now  inform  myfcif  of  the  Natuic  of  thp  Air,  and  it's 
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Ufc  in  the  Syftem  of  the  World. To  this  I  fliall 

addrefs  myfclf  with  great  Readincfs  and  Spirit ;  cfpc- 
cially  as  I  know  of  nothing  in  Nature  that  I  have  heard 
more  about,  and  am  lefs  acquainted  with,  than  tliis  ex- 
traordinary unfccn  Something,  you  call  Air. — Pray, 
wliat  Difinition  do  you  give  to  tliis  Subjeft  ? 

Cko't,  The  Air  is  defined  to  be  a  fine ^  inviJihU^  heavy^ 
elafiicy  comprejjible  Fluids  of  a  different  Dcnfity\  environ' 
ing  the  Earth  on  every  Side  to  an  indefinite  Height* 

Eu\hrof.  So  many  Charafters  entering  into  a  bare 
Definition  of  it  fecm  to  make  it  an  important  Subjeft  ; 
pray,  what  arc  its  general  Qualities  and  Ufes  ? 

Cleon.     I  will  icll  you  in  a  few  Words. 

The  principal  Piopcrty  of  the  Air  is  its  Weight  or 
Gravity  ;  for  though  a  fmall  Portion  of  it  be  light,  yet, 
confidci  ing  the  great  Height  to  which  tliis  Body  of  Air 
extends,  the  Weight  of  any  Column  of  Air  upon  a 
given  Surface  mufi  be  very  great.  For  by  fomc  Experi- 
ments that  you  will  fee  hereafter,  you  will  be  ealilv 
convinced,  that  the  Preffure  of  a  Column  of  Air  upon 
a  Square  Inch  only  is  equal  to  fifteen  Pounds  freight. 

Euphrcf.  Such  an  Experiment  I  fhall  gladly  fee ; 
for,  wlicn  you  talk  of  fnch  a  Weight  of  the  Air,  I 
fcarcc  know  how  to  undcrftand  you,  as  I  never  vet 
experienced  any  Wciylu  or  Prcilarc  in  the  Air  at  ril  ; 
nor  IhoulJ  I  have  thought  of  any  fuch  'J'hing,  had  it 
not  been  for  what  I  ha\e  heard  you  and  other  Gen- 
tlemen fpeak  of,  wlien  you  have  been  talking  of  the 
y/ir-PiiJup. 

CltGH  Moil  lVo|>le  Hu'  and  think  as  you  do  ;  thcv 
know  little  of  this  Matter  for  Want  of  the  proper  Means 
of  beiiii:  acjualnted  with  it,  and  never  fail  of  beinii 
wondei fully  farprifed,  wlK-n  they  arc  told  the  PrelParc  ot 
the  Air  upon  the  Surface  of  their  Bodies  amounts  in 
general  to  at  lenll  i  ^  ^1  ojj  M'd^ht. 

Euphrcf.  1  driTt  wonder  at  their  belncr  furprized  at 
fuch  a  ftrnnee  Ooclrine  as  this  ;  for  which  way  is  it 
polfible  a  Perfon  lliould  fuftain  fo  proJip^ious  a  Pjefl'uir, 
and  yet,  at  the  fame  l^ime,  be  enliiely  inlcntible  of  it  r 

Ciccn*  This  you  will  be  fatisfied  of  when  you  con- 
fider,  that  tl.e  Air  is  a  fiuid  liody.  and  you  will  be 
laught  heicatier  to  undcrlland,  that  all  riuidi"  prel's  with 

an 
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an  equal  Force  every  Way^  as  well  upwards  as  down* 
wards.  Side- ways,  and  in  all  Direftions  you  can  con- 
ceive, and  then,  allowing  that  every  fquaic  Inch  upon 
a  Man's  Body  fuftains  a  Preffure  of  15  Pounds,  thcs 
l^rclTurc  upon  the  whole  Surface  will  amount  at  lead  to 
1 3,320  Pounds  upon  the  Surface  of  a  middle  Size  Man 
(as  it  is  found  by  Computation)  which  is  very  ncTLvlf 
14  Ton  Weight. 

Euphrof,  This  is  a  Subjeft  I  Cannot  at  prefint  difpUte 
widi  you ;  but  if  this  be  the  Cafe,  what  1  moft  wondcf 
at,  at  prefent,  is,  how  it  comes  to  pafs,  that  I  am  fo  far 
from  apprehending  any  fuch  great  Weight  from  the  ufual 
Effe&s  in  other  Cafes,  tliat  in  reaUty  I  fuid  nothing  at  all 
of  it. 

CUon.  The  Reafon  of  this  fttttnge  Phaertomenon,  if  t 
may  fo  call  it,  is  this,  that  our  Bodies,  as  well  as  all  others^ 
arc  filled  with  Air  throughout,  and  the  Spring  of  thii 
internal  Air  is  a  Force  juft  equal  to  tlie  Preflure  of  the 
Air  without,  and  when  two  Forces  eqUcil  to  each  other 
a£l  in  contrary  Direftions,  they  cntirelv  deft  roy  each  other** 
Eficds  ;  and  any  Body,  being  prclled  with  great  Foix:e 
from  the  ambient  Air,  is  really  in  the  fame  Cafe  as  if  it 
was  affedled  by  no  Preffure  of  the  Air  at  all  ,  of  this  too 
you  will  be  made  thoroughly  fenfible  by  Experiment* 

Euphrof,  The  Knowledge  of  fuch  myftcrious  Thirt;^s 
will  be  a  very  agreeable  Acq^uifition  ;  but  prav.  by  the 
"Way,  tell  mc  how  the  Air,  a  Subftance  which  I  can 
neither  fee  nor  feel,  can  Ixr  fo  heavy  a  Body. 

Clew.  The  Weight  of  the  Air  arifes  froui  the  fame 
common  Caufc  as  the  Weight  of  any  other  Body  tlocs.  :;':%. 
from  tliat  Power,  or,  Force  in  Nature  which  is  ufually 
called  AttrdU'ion^  or  Grcrvitation.  This  Power,  as  Sir 
Jfaac  Ne-wtott  tells  us,  equally  afFefts  all  th'-  Parrs  of  Mat-^ 
tcr,  and  produces  in  thcin  a  Tendency  towards  each 
other  ;  and  this  Tendency  or  Force  is  tliat  which  wc  call 
the  lyVight  of  any  Body.  Thus,  whnr  wc  commonly  call 
the  Weight  of  a  Stone,  is  onlv  its  Endeavour  to  fall,  of 
apufoach  towards  the  Body  o/theEaith,  and  thus  every 
rarticle  of  Air  endeavours  equally  to  fall  towards  the 
fame  Surface  of  the  Earth,  and  therefore  the  Sum  of  all 
thofe  Foices;  in  all  the  Particles,  make  a  conliJciable  SuHi 
Total  cfl-re'-ht,  01  PrejJ'ure  in  the  Ai:. 
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Enphrof.  If  then  the  Particles  of  Air  are  like  io  many 
Stones,  why  then  do  they  not  fall  like  tlie  Stones,  and  au 
abide  upon  the  Surface  of  the  Earth  ?  Whereas,  on  the 
contrary,  you  tell  me,  that  tliey  fill  a  very  great  Space  in 
the  circumambient  Regions, 

Clean.  In  order  to  anfwer  this  Qucftion>  which  yon 
have  very  properly  propofed,  you  mult  be  acqnaintcd  with 
one  other  Power  in  Nature,  by  which  the  Parts  of  Matter, 
when  they  are  at  a  certain  very  fmall  Diftance  fix>m  each 
other,  are  made  to  repel  ot  fls  from  each  other ;  and  this 
is  what  the  Philofophers  ufuallycali  the  repulfive  Force^  or 
Elaji icily  in  the  Parts  of  Matter.  The  F'orcc  which  I  before 
mentioned  under  the  Title  of  Gravitation,  is,  witli  Reijped 
to  the  fmall  Particles  of  Matter,  called  tlie  Attraction  of 
Cohefion,  or  it  is  that  divine  Power  in  Nature  which  fo 
affedts  the  Parts  of  Matter,  that  while  they  are  in  Contad, 
or  can  touch  each  other,  they  are  by  this  Means  made 
firmly  to  cohere  or  abide  together,  and  according  to  the 
different  Figures  of  the  Parts  of  Matter,  this  Power  will 
produce  a  greater  or  leflcr  Degree  of  the  Force  of  Cohe- 
fion, which  is  the  general  Caufe  of  all  Degrees  of  Hard- 
ncfs  or  Softnefs  in  Bodies,  and  what  we  ufually  call  Fixity 
and  Fluidity.  But  more  of  this  Subjeft  hereafter.  The 
Parts  of  Matter,  as  I  faid  before,  when  they  are  once 
beyond  the  Sphere  of  this  attracting  Force,  are  found  to 
be  ftrongly  actuated  by  the  repelhng  Force ;  and  tliis  is 
the  Cafe  of  Air,  the  Parts  of  which  do  conftantly  repel 
each  other,  and  therefore  thofc  which  are  next  to  the  Sur- 
face of  the  Earth  will  prevent  the  other  Particles  above 
them  from  coming  fo  near  to  it  by  their  rcpulfivc  Force 
or  ELiJlicity ;  and  this  is  the  fecond  great  Property  ^f 
the  Air. 

EuphroJ.  By  this  fecond  Property  of  the  Air,  which 
you  call  Ehllicity,  1  fuppofc,  it  I  underftand  you  right, 
tlic  Parts  ot  Air  are  kept  at  a  Diftance  from  each  other; 
but  Hill  it  is  not  clear  to  me  how  this  can  be  the  Cafe; 
"bccaufe  of  the  great  Weight  of  the  Air,  which  one  would 
think  Ihould  precipitate  thofe  Particles  at  once  down  to  the 
Surface  of  the  Earth.     Pray,  why  is  not  this  the  Cafe  ? 

Clco)u  Becaufc  the  Elafticity  of  the  Air,  is  a  Force  fu- 
perior  to  that  of  Gravitation  \  or  in  other  Words,  the 
repelling  Force  in  tlie  Parts  of  Air  which  keeps  them 

al  under 


AND  LADY'S  PHILOSOPHY-      253 

ifunder  is  greater  than  the  attrading  Force  between  the 
Earth  and  thofe  Particles  by  which  they  tend  toward  the 
Earth,  and  at  a  proper  Time  you  will  underftand,  that 
this  rcpulfive  Force  is  the  ftrongeft  Power  in  N  ature ;  that 
thefe  two  Principles  an  attrafllng  and  repelling  Force  are 
the  efficient  natural  Caufes  of  all  the  Appearances  in  Na- 
ture; and  that  the  Properties,  Qualities  and  Elfiedts  of  all 
Bodies  entirely  rtfult  from  them. 

Euphrof.  But  if  the  Parts  of  Air  do  rqpel  each  other,  as 
you  fay,  with  fo  great  a  Force,  how  comes  it  to  paG  that 
we  have  any  Air  at  all  r  Why  docs  not  tliis  claibc  Force 
drive  all  the  Particles  of  Air  quite  away  ?  What  do  you 
find  confines  them  hovering  round  this  Ball  of  Earth  ? 

Ceon.  Your  Queftion  is  a  propss^  Sifter  ;   but  ftill  yoa 
are  to  confidcr,  that  the  Power  of  Gravity  is  very  cou- 
fiderable,  though  not  entirely  equal  to  the  Elafticlty  of 
Air«  and  prevents  this  latter  Force  from  having  its  fuH 
Effed.     Were  the  Power  of  Gravity  for  a  Moment  to  be 
fufpended  from  Matter,  and  the  Power  of  Ehllicity  Co 
remain,  the  Atmofpherc,  or  Body  of  Air,  like  a  Parcel  of 
Gun-powder  fet  on   Fire,  would  inftantly  be  diilipatcd 
through  the  infinite  Regions  of  Space ;  butt  by  Means  of 
Gravity,  by  &r  the  grcateft  Part  is.detained  near  the  Sur- 
fece  of  the  EUirdi,  and  the  Diftance  between  tlic  Particles 
only  leflcned ;  and  more  fo,  as  the  Particles  of  Air  are 
near  to  the  Earth.     For  at  a  greater  Diftance  they  are 
leis  afieded  by  the  Power  of  Gravity^  and  are  lefs  heavy^ 
and  therefore  the  EfteA  of  Elafticity  will  be  greater,   or 
keep  the  Parts  of  Air  at  a  greater  Diftance  from  each 
otlier;  and  thus  it  will  be  cafy  to  underftand,  tliai  tlie 
ftrther  you  go  from  the  Surface  of  the  Elartli,  the  greater 
the  Diftance  will  be  found  between  the  Particles  of  Air ; 
and  the  nearer  the  Surface  of  the  Earth,  the  lefs  thofe 
DiftaiKes ;  and  tliis  lellcr  or  greater  DiftaiKe  between  the 
Parts  of  the  Air  is  ufually  called  its  Dcnjity^  or  Rarity ; 
for  the  lefs  the  Diftance  is,  the  greater  will  be  the  Number 
of  Particles  m  the  fame  Space,  and  tlie  Air  is  in  fuch  a 
Cafe,  faid  to  be  more  dcnfc  :  On  th^:  contrary,  tlie  greater 
the  Diftance  is  l)etwccn  the  Particlcj,  the  Air  in  fuch  a 
Cafe,  is  faid  to  be  more  rare  \  from  v/hence  it  will  appear, 
that  tlie  Denfity  of  the  Air  in  any  Part  will  be  always  in 
proportion  to  tlic  Weight  ot  that  above,  and  confequentiy, 

grcateft 
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grcateft  of  all  at  the  Surfece  of  the  Earth :  Likcwifc,  from 
^cfe  Principles  it  will  follow,  tliat  the  ^/^i^Af  of  the  \ir 
^rni  its  elajlic  Force  are  always  equal  to  each  other,  and 
^reforc  produce  an  uiiiverfal  Equilibriumsimong  the  Par- 
ticles of  Air  in  every  Part  of  the  Atmofpherc, 

Euphrof.  According  to  this  Account  of  the  Deniity  and 
itarity  ot  the  Air,  wliat  Idea  can  I  form  of  the  Height 
of  it  ?  For,  if  the  Icfs  the  Air  be  comprcflcd  tlie  more  it 
is  expanded,  and  the  ferther  you  s;o  from  the  Surface  of 
the  Earth,  the  lefs  that  comprefltve  Force  will  be,  where 
am  I  to  conctiivc  the  Bounds  or  Limits  of  tlic  ;\tn^ofpherc 
to  be? 

Clcoff,  No  where  at  all;  for  the  Partf^  of  Air  in  the 
Vppcr  Regions  will  he  expand  d  to  Infinity,  'till  at  Length 
\ye  may  very  properly  undcrftand,  that  the  AtiTiofj.hercs 
Qf  every  Body  in  each  Syftem,  and  cf  all  the  Syibi^'s  in 
the  Univerfc,  meet  with  each  other  in  the  diflant  Sj«accs 
between,  and  mixing  together,  cori^lirmcthat  lilwc  i^thercal 
J^cd'ium^  which  iiih  the  AhyA  cr  Sp:K\" 

Eifpf:ioj\  This  is  a  wonderful  jJoflrinc  ;  b\u  it  certainly 
muft  be  as  you  fay  from  the  Nature  of  Thinj;s,  as  vou 
have  now  explained  it.  Therefore,  I  apprehend  it  will  be 
in  vain  to  enquire  about  the  Height  of  the  Armofphcre,  or 
Bodv  of  the  Air. 

Cleon.,  All  that  can  be  faid  in  refpcft  to  the  Height  of 
the  Air,  is  this,  that  the  Dcnfity  of  it,  at  the  Height  of 
about  4^  Miles,  is  but  jult  fufficient  to  inllicl,  or  bend  a 
Ray  of  Lia;ht  out  of  its  right-line  Courfe,  which  is  the 
t"nft  KlTcrt  it  can  pro  .luce,  and  therefore  all  beyond  that 
H.cicht  nuiil  be  cftecmed  an  unrcfiiVmg  jEther. 

Uluphrof.  As  the  Air  is  fuch  a  very  extraordinary  Sub- 
ilancc,  ar.il  polToflcd  of  Aich  wonderful  Qualities,  how 
comes  it  to  pafs,  that  we  can  fee  nothing  of  it  ?  For  if  it 
was  not  fcnfiblc  othcrways,  I  fhould  know  of  no  fuch 
Thing  by  the  Sight, 

C!c7}i.  Why  even  in  tliis  Refpeft  you  may  not  be  free 
from  Millakcs.  "i'he  Air  in  fome  Cafes,  tlio'  very  rarelv, 
^s  ru!)jv.'<^  to  the  Sight,  or  may  W  perceived  by  the  Eye  ;  but 
^s  this  fcldom  happens,  we  look  upon  the  Air  in  general 
^s  altogether  invillbic  ;  and  it  is  neccllary  it  Ihould  be  fo  ; 
for,  as  ir  is  the  Maiium  through  which  we  fee  Objefts, 
ji'th;;  Parts  of  A!i  ucre  in  the  lead  Dcgicc  perceptible,  it 

woulcj 
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would  render  the  View  of  thofe  Objcfts  lefs  perfeft  and 
diflind  ;  as  is  well  known  by  the  Experiment  of  viewing 
Objefts  thro*  a  Tclcfcope,  which  magnifies  to  a  very 
great  Degree ;  as  it  fhews  the  Body  of  Air,  fo  it  renders 
the  View  of  other  Objefts  more  obfcure  ind  indiftinf):, 
which  plainly  convinces  u$  of  the  Wifdom  of  the  divine 
Architeft  in  rightly  difpofing  tliis  Part  of  the  Conftitution 
of  the  World. 

Euphrof  But  you  was  juft  now  mentioning  fome  par- 
ticular Cafe  in  wliich  the  Air  becomes  vifible  ;  pray,  wliat 
is  that?  For  I  fhall  have  a  great  Inclination  to  have  a 
View  of  fo  rare  a  Speftacle. 

Cleon,  That  you  may  do  under  the  following  Circura- 
fiances  :  In  a  very  hot  Summer's  Day,  take  a  Walk  to 
ibme  open  Parts  of  the  Country,  and  place  yourfctf  upoa 
an  Eminence  or  rifinj;  Ground,  in  a  Situation  nearly 
facing  the  Sun,  then  if  there  be  any  gentle  Wind,  or. 
Motion  of  the  Air,  it  will  be  (hewn  by  Rcfiedion  of 
Light  from  the  Body  of  the  Air  in  the  Vale  below,  and 
yo«  will  as  perfe£Uy  fee  the  Undulations  or  Waves  of 
Air,  almoft,  as  you  may  thofc  of  Water,  s^tated  by  a 
gentle  Wind. 

Euphrof.  This  will  afford  me  a  particular  Satisfaction, 
and  I  fliall  take  the  firft  .Opportunity  to  gratify  myfclf  in 
this  Refpe£l ;  and  then  I  fhall  know  by  Experiment,  what 
I  othervvife  find,  that  H^ind  is  only  Air  in  Adotion^ 

,  Cleon,  It  is  very  true.  Sifter:  You  liayc  hit  off  the 
iR{hoIe  Philofophy  of  Wind  at  once.  For  fuppofing  the 
Air  was  perfcdtly  quiefcent  or  ftignant,  there  would  1^  no 
Wind  at  all ;  but  as  the  Degrees  of  Motion,  or  Agita- 
tion in  the  Body  of  the  Air  are  greater  or  lefler ;  fo  we 
find  ftronger  or  weaker  Winds  arife ;  and  as  the  Motion  of 
the  Air  is  this  Way  or  that,  fo  we  ufually  fay,  the  Wind 
blows  from  one  Quarter  or  the  other,  or  from  one  Point 
of  tlie  Compafs  or  another. 

,Euphrof.  Pray,  what  are  the  general  Caufes  of  Wind, 
or  tins  Motion  of  the  Air  that  you  fpeak  of? 

Cieon.  The  particular  Caufes  of  Wind  are  many  ;  but 
one  general  Caufe  is  the  Inequality  of  Heat  and  Cold  in 
di&rent  Parts  of  the  Atmofphere ;  but  this  will  prove 
the  entire  Subjeft  of  a  future  Converfation.  And  as  it 
will  be  proper,  not  only  to  tell  you,  that  the  Air  has 

fuch 
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fuch  and  fuch  Qualities,  but  to  convince  you  by  Exped- 
ments,  that  thcv  do  really  exift,  I  lliall  make  fome  Prep* 
ration  for  that  l^urpofe  againft  the  next  Opportunity ;  and 
fo  for  the  prefcnt,  Adieu. 

DIALOGUE     II. 

0/ Experiments  to  Jheiv  the  natural  ProiuBm 
of  Air. 

Euphrofytur. 

SO  !  You  have  fprcad  the  Table,  I  fee,  for  my  Enter* 
tajnnient.  I  can  aiTure  you,  to  feaft  my  Mind  on 
tticfe  Things  afFoitls  me  as  much  greater  Pleafure  than 
ti\t  common  ProduAions  of  a  Cook's-fhop  can  afford  the 
Palate,  as  the  Subjeft  of  die  fineft  Parts  of  Philofophy  can 
be  fuppofed  to  exceed  all  the  Merits  of  the  Art  of  Pajiery» 
I  make  this  Sort  of  Comnarifon  (which  I  know  yon 
will  allow  to  be  juft)  becaufe  I  was  the  other  Day  in 
Company,  where  a  certain  Pcrfon,  having  juft  before  dif*' 
played  his  Talent  indefcanting  upon  vch^it-wzs  faie  Eating 
and  Drhiking,  and  how  happy  it  was  to  have  a  critical 
Tafte  to  diftinguifh  the  Delicacies  of  a  Haut^  Gout,  and 
the  genuine  Flavours  of  Burgundy  and  Champaign,  which 
took  up  the  bell  Part  of  Dinner-time,  and  an  Hour  after ; 
at  length,  he  was  pleafcd  to  dircft  his  Difcourfe  to  mc, 
and  with  an  Air  of  Pleafantry  to  tell  mc,  that  he  heard  I 
Mas  intent  on  the  Studies  of  Philofophy,  and  that  I  was 
T'liTHdy  become  a  verv  confiderable  Adept  in  it ;  that  I 
I^atl  lo?ig  been  coi iveriing  witli  the  Stars  ;  and  after  miKh 
nmic  of  ilich  Kind  of  complaifant  Raillery,  he  added 
(by  Virtue  of  a  Bumper  of  French  Port)  that  it  had  quite 
opened  a  new  Scene  to  his  View  ;  that  he  had  always 
Jooked  on  t!ic  Fair- Sex  till  now  in  a  different  Light ;  and 
thr.t  their  }iiu,heft  pretenfions  were  to  no  more  Skill  than 
the  Occon*)my  of  a  K'.tchen ;  and  the  pretty  Dexterity  of 
making  Pf/«V/;>/^^.c  and  Pies — It  will  not  be  worthwhile 
to  infilt  on  what  farther  pafTcd  Ix^tween  us  ;  but  though  I 
was  in  fome  Meafu re  affected  by  fuch  a  fashionable  Piece 
of  Ridicule ;  yet  1  confideied,  tliat  Philofophy  was  too 

amiable 
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ftmiable  a  Science  to  be  bantered  oat  of  my  Regard,  (etting 
afide  the  natural  Propeniity  that  I  always  had  to  the  Study 
<rfit ;  tlicrefore  let  me  not  interrupt  you  anv  longer,  but 
proceed  to  your  Experiments  ;  for  I  muil  ftill  long  to  be 
acquainted  with  the  Nature  of  this  ncceflary  Element, 
and  learn  how,  and  by  what  means  it  is  produced. 

Cleon.  It  is  a  Pity  that  any,  even  of  our  Sex,  fhould  fb 
far  betray  their  want  of  Prudence  as  to  rcdicule  a  philo* 
ibphical  Difpoiition  in  Others,  only  for  Want  of  a  Tafte 
for  the  Science  themfelves.  I  muft  allow  this  is  but  top 
often  the  Cafe  ;  I  only  wilh  one  Thing  for  the  Honour 
of  our  Sex,  that  many  of  tlicm  had  but  half  die  natural 
Genius  and  Capacity  of  Improvement  in  natural  and 
madiematical  Sciences  as  many  of  the  Ladies  are  pollefled 
of  :-*— But  to  tlie  Purpofe  ;  you  remember,  I  told  you, 
when  we  laft  converied  together,  that  the  Parts  of  Matter 
l^  4nra^ion  and  Repulfion  were  put  into  Motion,  and  that 
whenever  by  this  NIeans  they  could  be  feparated  beyond 
the  Sphere  of  AttraSion,  they  commenced  a  repelling 
State,  and  then,  as  they  were  at  a  greater  Diftance  from 
each  other  than  before,  they  muft  become  very  light,  and 
ariie  into  the  Body  of  the  Air  in  Forms  of  Vapours  and 
EzhaJations  of  various  Kinds.  Thofe  elaftic  Particles 
that  rife  vifible  to  the  Sight  are  what  we  ufually  call 
Vmp§urSt  or  Steam ;  fuch  as  we  commonl  v  fee  rife  from  the 
Sur&ce  of  heated  Water,  and  other  moilt  Subftances. 

Eufbr^f.  This  I  am  convinced  of  every  Day  by  my 
Tea- kettle,  in  which  I  have  often  wondered  at  that  Vio- 
Jence  aod  Impetuoiity  with  which  it  iflues  from  the  Spout ; 
and  I  now  begin  to  fee  fomewhat  of  the  Reafon  and  Caufe 
thereof,  viz»  iSiat  it  arifes  from  the  Elafticity  of  its  Parts, 
which  by  Experience  I  know  is  greatly  augmented  by 
fieat ;  but  can  you  tell  the  particular  Manner  in  which 
that  is  effected  ? 

CUom.  As  I  fhall  fhcw  hereafter,  tliat  all  Heat  confifts 
in  the  great  Velocity  or  fwift  Motion  of  the  Parts  di 
Matter,  and  the  Velocity  of  the  Particles  of  Liglu  is  the 
greateft  ofany,  which  we  know  of  in  Nature;  fo  we 
find,  that  thofe  Particles  by  their  Aftion  always .  produce 
the  Senfation  of  Warmth  or  Heat,  and  beine  plentifully 
imbibed  by  all  Kinds  of  Bodies,  thefe  aflivc  Particles  are 
conftantly  emploved  to  fenarate  the  Parts  of  Bodies,  and 
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by  this  Means  to  produce  the  natural  Exhalations  or 
Steams  from  every  heated  Liquor.  Thcfe  fenfible  Va- 
pours rife  into  the  Air,  and  make  a  Part  of  the  Atmo- 
fohere ;  for  the  Air  is  conftantly  filled  with  Particles  of 
Moifture,  which  by  Heat  are  fa  for  attenuated  as  feldoRi 
to  be  fenfible  to  the  Siglu. 

Euphrof.  Then  what  you  now  fay,  I  prefumc^  is  die 
Reafon  why  in  the  Morning  or  Rvening,  when  the  Air 
is  cool,  we  fee  the  Vapours  arifc  from  the  Elarth  kite  the 
Air,  and  alfo  in  a  very  cold  Winter's  Day,  our  venr 
Breath  becomes  vifible  to  the  Eye,  as  it  thei>'wants  a  fuf^ 
ficient  Degree  of  Heat  to  rarify  tlic  Particles,  and  nuke 
them  cfcape  the  Sight. 

Clean.  You  underftand  this  Matter  very  well ;  and  in 
the  fame  Manner  you  arc  to  imagine,  that  folid  Bodies 
will  has-e  their  fuperficial  Parts  feparated  from  the  A£Won 
of  Heat,  and  thefe  Particles  fo  feparated  will  be  afli^dcd 
with  a  repulfive  Force ;  which  repulfive  Force  will  caufe 
them  to  afcend  into  the  body  of  Air,  and  become  a  Part 
of  the  Atmofphere.  Thcfe  Particles  arifing  from  foliil 
Bodies  arc  always  too  fine  to  be  Tifible  to  the  Eye,  and 
therefore  it  is,  that  wc  rarely  know,  or  even  think  of  any 
fuch  Thine; ;  and  we  find  by  Experience,  that  all  Bodies 
lofe  their  Parts  in  Proportion  as  tlicy  are  more  aduated 
bv  the  Power  or  Particles  of  Heat ;  and  when  the  Degree 
of  Heat  is  very  intenfc,  there  are  but  ic\w  Bodies,  whofc 
Parts  are  fo  fixed,  or  cohere  fo  firmly,  as  not  to  be  fepa- 
rated by  their  Aftion  ;  and  the  Exjxrriment  which  I  (hall 
now  fiiew  vou,  will  he  a  fufficiciit  Confirmation  of  tliis 
Truth. 

Euphrof.  Pray,  to  what  Purpofc  is  this  fine  Pair  of 
Scales  and  thcfe  fcveml  Slips  of  Paper,  which  I  fee,  and 
the  Wax-candlc  ?  I  fuppofe  they  arc  ail  to  be  concerned 
in  tlie  Kxprrj lilt  lit  you  mention. 

Clcon,  '  fis  true  they  arc  :  The  Candle  is  to  Ihewyou 
the  great  Power  of  Heat,  or  I'irc,  upon  the  Paits  of  thofe 
Pieces  of  Paper  while  they  arc  burning,  and  tl*ev  are  all 
firft  weii.^hcd  very  nicelv  by  tliofc  Scales.  The  Qsantlty 
which  I  have  here  provided  weighs  juft  ico  Gra]n>.  ai 
you  fee  by  placing  the  feveral  Slips  in  one  Scale,  and  tht 
Grain-weights   in  the  other. 

Euphrof*  I  fee  they  juft  equipoize  each  other  ;        thow 
am  I  to  kiiow  what  Parts  are  converted  into  Air  in  burwui^ 
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Cleon.  By  weighinji;  the  Aflies  which  remain  ;  for  thefc 
ygt^  can  colled,  and  place  m  the  Scale  without  the  Lofs 

of  a  finglc  Particle. T^hus,  I  take  the  firft,  and  put 

it  to  the  Flame  of  the  Candle  ;  It  takcrfirc,  and  regularly 
bums  down  to  my  Fint^er ;  the  Parts,  you  fee.  all  fly 
off  in  Flame,  except  that  fixed  and  earthy  ratt  whiai  il 
called  the  Calx^  and  which  I  now  place  in  the  Scale. 
Then  I  take  the  Second,  and  bum  it  accordingly  ? 
and  put  the  remaining  Calx  into  the  fame  ,Scale  :      ■ 

And  in  this  Manner  I  proceed  with  them  all : And 

now,  my  Euphrofynej  you  fee  all  their  JJhes  in  the 
Scale,  and  you  will  obfcrve  how  light  they  arc  ;  vou  take 
out  the  former  Weight  of  the  Paper  before  it  was  burnt, 
and  pat  in  Others  to  make  an  Equilibrium  with  the 
Alhes,  and  you  find,  that  6  Grains  is  fufficient  for  that 
Purpofe. 

Euphrof.  I  fee  that  is  the  Cafe  :  A  hundred  Grains 
Weight  of  Paper  is  now  reduced  to  fix  only  ;  I  can  eafily 
vaderftand  firom  thence,  that  ninety  four  Parts  of  a  hun- 
dred of  this  Paper  have  been  driven  into  the  Air  by  the 
Aftionof  Fire  ;  and  fo  much  of  the  Paper,  I  prefume  I 
may  &y  in  the  philofophical  Stile  is  converted  into  Air. 

Cleon.  If  my  I>efinition  of  Air  be  allowed,  fo  much  of 
the  Paper  is  moft  certainly  transformed  into  A  in  The 
Parts  are  p)nc,  we  arc  fure,  by  Deficiency  of  tlicir 
Weight.  They  could  not  be  annihilated ;  they  could 
not  nfe,  and  fly  away  without  a  repelling  Force  to  carry 
them  off,  and  they  are  too  fine  to  be  perceived  by  the 
Ejc,  after  they  are  got  beyond  the  fmall  Extent  of  tlie 
Flame.  Thus,  the  Candle  itfelfby  Degrees  is  wafted, 
and  at  length  is  tranfmuted  from  a  Subfbincc  of  heavy, 
tohefive,  palpable  Wax,  to  that  of  a  light,  claftic,  and 
impalpable  Body  of  Air. 

Euphrof.  By  this  Example,  I  (cc  what  wonderful 
Changes  arc  made  in  the  Nature  of  Things  by  the  Aflion 
of  Heat  and  Fire ;  and  one  Thing  I  cannot  help  taking 
Notice  of  is,  vi%.  that  all  thofe  Parts  of  Bodies  w!iich 
in  this  Way  become  Air,  muft  firft  put  on  the  Appear- 
ance of  Fire  itfelf,  or  pafs  through  the  intermediate  State 
of  Flame  ;  fo  tliar,  properly  (peakinjj;,  the  fame  Body 
was  one  Moment  Papery  the  fecond  Moment  F/Vr,  and  a 
diird,  Air ;    all  which  appear  to  be  very  different  States 
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for  the  fame  Sort  of  Matter  to  fuUift  in,  in  lb  very  fliort 

Time. 

Ckon.  And  yet,  «s  wonderful  as  fuch  Opentiom  itf 
Nature  muft  appear,  wlien  rightly  confidered,  we  iee 
how  little  EiFeft  tlicy  have  on  the  unthinking  Part  of 
Mankind.  They  fee  their  Wood  and  Coal  every  Day 
in  this  Manner  converted  into  Air,  without  entertatnii^ 
any  Thought  or  Reflefitioii  on  tlie  Nature  of  the  Thing, 
or  being  any  othcrwifc  affcdcd  than  by  its  Heat. 

Eupbmf  You  cannot  exped:  tliat  reople  (hould  go  to 
philofoplijfing  on  every  Fire  tlicy  want  to  warm  tbefli- 
felves  by.  If  they  are  ^-armed,  and  the  Pot  boils,  no 
Matter  what  becomes  of  the  Wood  when  it  is  burnt— 
But  what  mean  thefc  other  Parts  of  your  Apparatus,— 
The  Phial— the  Chalk— the  Tube -the  Quick-filver,  * 
which  I  here  fee  in  a  Kind  of  promifing  Situation  ? 

Cle9u.  Thefe  are  all  dcftined  for  the  I Uuftratton  of  diii 
important  Point,  tlic  Prsdv^ion  of  Air.  The  firft  of 
diefe  is  the  Glafs-Tube,  which  you  obferve  wiA  a  Br^fr 
Gapattlic  End,  and  a  fmall  Hole  in  it;  this  Tuliei 
Ihall  fill  with  Water,  and  a  fmall  Quantity  of  Afm 
Forth  to  make  it  acid  ;  then  this  Piece  oFChalk  beii^  put 
into  the  Mixture,  a  Fermentation  will  enfue,  by  whxJi 
the  Particles  of  Chalk  will  be  feparated,  and  turned  into 
Air;  for  Fermentation  is  another  grand  Operation  in 
Nature,  by  which  the  Parts  of  Bodies  undergo  the 
gncateft  Variety  of  Tranfmutations,  and  by  which  many 
of  their  Parts  arc  cotiftantiy  changed  into  Air.  But, 
that  you  may  (ee  the  Effeft  of  this  Experiment  in  the 
moft'convindng  Manner,  I  Ihall  firft  fill  the  Tube  widi 
Water ;  and  then,  though  I  place  my  Thumb  on  the 
Top  of  it,  you  obfef\'c  no  Water  runs  through  die  Hole 
at  the  Bottom. 

Euphrof,  1  do  ;  but  fince  there  is  a  Hole  open,  pny 
whv  does  not  the  Water  dcfcend  by  its  Weight  ? 

CUon,  Becaufe  the  Air,  being  a  fluid  Body,  prcffis 
upwards  as  well  as  downwards,  and  tlie  PreflTurc  upwards 
againll  the  Water  in  that  Hole  is  equal  to  the  Prcffurc 
downwards,  and  therefore  will  prevent  its  running  out.— 
But  fee,  I  take  my  Thumb  away,  and  then  the  Water 

dcfccnds  ina  Stream  througli  die  Hole. 1  place  my 

Thumb  on  again,  and  it  flops, — I  remove  my  T hiunbi 
and  die  Water  runs  out* 
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Emfhrsji  Tbeie  is  fotnethiiig  odd  in  tim  Appearance, 
and  yet,  1  believe^  I  fee  the  Kea(bn  of  it ;  for  when  the 
T»be  is  aj)cn  on  the  Top,  and  the  Wcfeht  of  the  Air 
lies  upon  the  Water  and  the  Weight  of  bodi  together 
jio^imards  beihg  greater  than  the  Preflbre  of  tl^  Air 
upwards,  muft  nece&rily  make  the  Water  run  out ;  and 
or  Courfe  it  maft  ftop  s^in,  when  the  Tube  is  ciollbd  oa 
At  Top. 

C/#9ff.  I  fee  nothii^  wiD  efcape  your  Sagacity ;  and 
jiD«r  yoo  are  prepared  to  fee  the  Efied  of  Fermentation* 
— ^You  fee,  I  fill  tlie  Tube  with  the  acid  Mtxtore— 1  put 
in  die  Piece  of  Chalk — and  immediately  I  put  in  the 
Oork,  fo  tliat  you  now  fee  the  whole  Tube  filled  with  the 

Fluid  only,  without  any  Air  at  the  Top. But  behold ! 

»  Nunoberlds  Bubbles  of  Air  arife  from  the  ChaHc  in  a 
conlbmt  Succeffion  to  the  Top  of  the  Fhiid  :    The  Con* 
fequence  of  this  is,  that  the  Fluid  muft  be  prefled  by  this 
new  Air»  and  wlien  its  Spring  becoDtes  greater  than  that  - 
of  the  common  Air  on  the  Olitfide,  it  win  drive  the  Fluid 

out  of  the  Tube. Thus  you  fee  it  keeps  oantinually 

dropping  firom  the  Hole. 

jtufhrtj.  *T\s  with  great  Pieafure  I  otifenre  what  yoo 
fiy — ^What  prodigious  Quantities  of  Air  do  I  ice  con* 

ftantly  ariiir^  from  die  Chalk  \ It  is  a  perfeft 

Evaporation  of  Air. The  longer  it  continues  the 

gieater  is  the  Fermentation,  and  the  firfler  |h^  Water 

drops  from  the  Tube It  has  now  expelled  more  than 

one  Half,  and  will  loon  drive  the  Whole  of  it  out. — 
But»  pray,  CUdnicuSy  whence  comes  this  Air  from  tfie 
Cb^  ?  It  is  not  that  whidi  b  contained  in  the  Fores  of 
the  Chalk? 

Ckon.  No,  my  Euphr&fime^  yoo  muft  take  Care  of 
die  common  Miftake.  Moft  reople,  as  well  as  you, 
nrc  apt  to  think,  that  it  is  owing  to  die  Dilatation  of 
natural  Air  contained  in  the  Pores  of  C]i!i!k ;  but  they 
are  gready  miflaken ;  for  fuch  Air  cannot  be  dilated,  or 
nmdt  to  poflefs  a  larger  Space  than  what  it  naturally 
does,  unlefs  it  be  by  Heat,  or  taking  off  the  Weight  of 
the  circumambient  Air ;  for  the  Fermentation  produces 
no  Heat  in  the  Chalk,  and  dierefore  A;r,  contained 
in  the  Pores,  cannot  be  diflodged  upoia  that  Account* 
Nor  is  tlie  Prcffurc  of  the  Air  leffcncd  upoa  tlic  Chalk, 
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but  really  incrcafcd  by  the  additional  Weight  of  Water  j 
therefore,  it  is  impoffible  upon  eitlier  of  thcfe  Accounts, 
or  any  other,  to  conceive,  that  tills  Air,  which  we  foe 
arife  from  the  Chalk,  fill  the  Tube,  and  drive  out  the 
Water,  Ihould  any  how  proceed  from  the  Air  in  the 
Pores  of  the  Chalk. 

Euphrof,  You  have  faid  enough  to  convince  me  Aat 
It  cannot ;  and  if  it  be  not  from  that  Air,  it  muil  be 
from  the  Chalk  itfelf  of  Courfe  ;  an«^  I  fuppofe,  by  what 
yoa  have  hitherto  (hewn  me.  I  may  venture  to  fay.  that 
the  very  Particles  of  tlie  Chalk  itfelf  are  changed  into 
Air  by  Fermentation 

Cleon.  That  is  the  very  Cafe  :  The  Chalk  becomes 
Air,  or  a  Subftance  altopether  invlfible  to  tlie  E\c.  It' 
has  an  elaftic  Force,  and  that  ru;>erior  to  the  Elallicitj 
of  common  Air,  as  is  demonftrabie  i'>y  forcing  the  Water 
oiu  of  the  Tube,  which  was  at  firft  kept  in  by  the 
comM.on  Syrinp  of  Hie  Air. 

Euphrof.  But  what  means  this  Tu}>e  with  a  Bladder 
tied  on  to  the  End  ? 

ClcGH.    l  hat  is  for  an  Experiment  to  the  fimc  Pi*rpofe, 

You  fee  here  this  PhiaK  into  which  I  put  tlierpnie 

acid  Mixture  aud  Chalk and  the  fame  rlff-^t   -  .n 

nowoWcrvc   cnfues. In  the   Rrafs  Cap   oi     liC 

Top  of  the  Phial,  I  fere w  on  the   Cjlafs   *  ube   vviiit  :he 

emptor  Bladder  on  its  End. And   n^•w  vou  rtadiiy 

jKrceivc,   that    the   new  gcnerat;d   Ai;    ii.-  v^   iti'eif    by 
cnterinu^  the  Bladder,  and  i^xpanJin^  it  bv  iJc-rces. 

Ei'.phrof.  A  cuiious  PhronomcnoT  iliis  ! —  — The 
Bladder  begins  ginduailv  to  uiidIiI,  ai'.d  to  incrcafe  in 
its  Hulk  froin  tlic  iiicreaiin^i.  (Vu'ulrv  of  Air  ar'fi.ig  from 
tlie  Chalk.  I  appj^lici^d,  if  \vc  could  wait  to  fee  tliis 
Experiment  in  it  iitiuoll  Extent,  the  Bladder  would 
be  not  only  filled  with  Air,  but  at  length  would  burft  by 
the  Force  of  its  Spring. 

(ian.  It  cntainlv  would,  in  the  fame  Manner  as  it 
mi:ht  by  injc cling  the  common  Air  with  a  Syringe ;  and 
therefore  the  .appearance  and  the  i'^ffcfts  of  this  new 
generated /^ir  being  exact! v  the  fame  with  the  common 
Air,  there  is  no  room  to  doubt,  but  that  the  Partic'es 
gf  Bodies  are  convpr^cd  ir.to  the  common  Air  that  we 
breathe.     But  we  have  Hill  other  Experiments,  which 

*  I  Ihall 
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X  (ball  (hew  you  for  the  Sake  of  Variety,  that  will  as 
evidently  prove  the  Faft. 

EuphroJ.  1  am  fully  fatisfied  and  convinced  of  the 
Truth  of  this  important  Affair,  but  (hall  be  glad  to  fee 
it  further  illuftrated  by  a  Diverfity  of  Experiments.  Pray, 
^whas  is  your  next  ; 

Clean,  From  this  Phial,  I  fcrew  off  the  Tube  with 
the  Bladder,  and  to  the  acid  Mixture  I  pour  in  a 
Quantity  of  Quick- filver ;    then  I  take  this  Glafs-Tubc, 

?o  Inches  long,  and  fcrew  into  the  Phial  with  the  lower 
art    defcending    a    fmall    •Depth   into   the    Mercury. 

The  Chalk  now   (as  in  the  former  Experiment^ 

you  fee,  yields  a  large  Quantity  of  Air,  which,  as  it 
cannot jzct  out  of  the  Phial,  muft  prefs  upon  the  Surface 

of  the  Quick-filver,  and  raife  it  up  in  the  Tube See, 

it  begins  to  afcend. 

Euthrof.     It  evidently  fifes,  and  a  delightful  Sight  it 

afibras  me. It  keeps  gradually  rifing,  which  mews 

the  conftant  incrcafed  Spring  of  the  Air  in  the  Phial, 

arifing  from  the  Chalk. ^But,  pray,   Cleonicns^  what 

would  be  the  Cafe  if  this  Experiment  was  to  be  tried 
for  a  lon^  Time  ?  To  what  Hciglit  would  it  raife  the 
Mercury  m  the  Tube  ? 

CUon.  The  Height  of  the  Mercury  would  continue 
cncreafing,  *ti!l  fuch  Time  as  tlie  Spring  of  the  Air  in 
the  Phial  (which  is  always  equal  to  the  Weight  of  the 
Mercury  \\\  the  Tube)  becomes  fo  great,  as  to  burft  the 
Phial ;  and  .then,  of  courfe,  the  Experiment  will  be 
over. 

Euphrof.     Why,  you  almoft  begin  to  make  me  afraid  ; 

for  I  fte  the  Mercury  is  now  high    in  the  1  ube. 

Pray,  unfcrew  the  Tube,  and  let  the  Air  out,  left  I 
fliould  fee  the  Experiment  concluded  in  the  Manner 
you.  mention,  which  I  would  not  chufe  by  any  Means 
to  do. 

Cleon^  I  don't  wonder,  if  your  Timidity  exceeds 
your  Curiofity.  No  Body  would  care  to  be  prefcnt  at 
the  burfting  of  a  Ghfs. But  now  obferve,   as   I 

!,ently  turn  the   Screw  back,  the  Air  goes  out  by  fmall 
Degrees,  and  you  fee  the  C^ick-filver  fubfiding  in  the 
Tube,  which  is  no  unpleafant  Part  of  this  Experiment. 

S4 
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Euphrof.  Every  Part  of  it  is  really  very  curions,  and 
I  am  convinced  of  the  Truth  of  that  Doftrine,  which  to 
me,  at  firft,  appeared  not  fo  veiy  plain  and  demonArable, 
and  therefore  mould  put  you  to  no  farther  Trouble  upon 
this  Head,  were  it  not  that  you  have  vet  one  Experiment 
flill  remaining  ;  which,  I  fancy,  muii  be  Ibmewhat  cari- 
ous, by  the  Manner  of  it. 

Cleon,  'Tis  true;  this  is  the  Experimentum  'CnuU^ 
as  tlie  Philofophers  call  it,  or  one  perfectly  decifivc.  I 
have  before  obfcrved  to  you,  that  the  Weight  of  any 
Body  is  always  proportioned  to  the  Number  of  Particles, 
or  Quantity  of  Matter  in  it ;  from  whence  it  follows, 
thar,  if  the  Quantity  of  ^Iatter  be  diminilhed,  the 
Weight  of  that  Body  will  be  leflcned  in  the  fame  Pro* 
portion ;  therefore,  to  (hew  that  it  is  the  real  Subftance, 
or  common  Matter  of  the  Chalk,  which  i>  changed  into 
Air  bv    Fermentation,    I  have  ccntrivfd  the   following 

Experiment. 1  put  into  one  Scale  cfthe  Balance,  a 

finall,  cylindrical,  p.lafs  C'lp,  with  a  proper  Quantity  of 
the  acid  Mixture  m  it,-  -  -over  which  i  place  a  Paper- 
cover  : On  tliis  Papei  I  place  a  Piece  of  Chalk,  and 

then  balance  the  WhoiC  bv  Wcirhts,  put  into  tlie  other 

Scale : Laftly,    1    geiitl)    flip  ^hc  Chalk    into  the 

Mixture  under  the  Papci-corcr,  which  prevents  any  of 

the  Fluid  flying  off  from  the  C'^p  in  the  Ebilition. — '- 

And  now  obfer\x  the  Effi?0  :  As  the  Fermentation  con- 
tinues, the  Particles  of  the  ChalK  chrtiige  into  •'iir,  and 
flyaway,  and  you  obfer\e  tliat  Scale  is  icnfibly  become 
hghter,  and  piepondcrated  by  the  other.  This  plainly 
Ihews,  that  the  Subftance  of  the  '  halk  is  conftantiy  di- 
minilhing  by  the  Diminution  of  its  Weight :  and  you 
may  fee  at  any  Time  how  much  of  the  Weicht  is  defi- 
cient, by  putting  Grain- weights  into  tlie  feme  bcalc  to  re- 
ftore  the  Equilibrium, 

Euphrof.  This  Experiment  is  certainly  the  Principal 
of  all:  It  proves,  beyond  all  Contradiftion,  the  natural 
Produftion  of  Air  from  the  folid  Subftances  of  Bodies  ; 
and  not  only  fo,  but  in  this  Manner  it  will  be  eafily 
found  what  Weight  of  Air  a  Body,  of  any  given 
Weight,  will  yield;  for  1  obferve,  that  the  Chall; 
keeps  conftantiy  diminifliing,  'till  at  laft  it  will  all  b^ 
diflblved. 
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Clean.  It  is  tnae ;  but  it  ^\\\  be  too  tedious  to  watt 
for  that :  The  Event  will  ihow,  that  one  Half  of  the 
Chalk  was  turned  into  Air.  But  this  dq)ends  on  the 
Nature  of  the  Chalk,  and  other  Subftances  to  be  dif-. 
felved;  for  fome  afford  a  great  deaf  more,  and  others 
lefs,  of  tibis  fine  Matter.  As  it  appears  from  thefe  Ex- 
periments, that  much  Air  is  produced  from  Bodies,  by 
the  different  Methods  before-mentioned ;  fo  there  are 
many  others,  which  equally  prove,  tliat  the  Quantity  of 
Air  is  really  leflened,  confumed,  or  abforbed  by  Bodies. 
This  is  well  known  to. be  the  Cafe  of  the  Fumes  of 
Stiiphur,  Fire,  living  Anintals,  &c.  which  are  ^I  found 
to  leflcn  the  Quantity  of  Air ;  the  'Manner  how  this  is 
done  is  not  fo  eafily  underftood  as  the  Produ  Aion  of  Air. 
But,  as  it  is  now  Time  to  put  an  End  to  this  Converia- 
lion,  I  (hall  recommend  to  your  Peruial,  at  your  leifure 
Hoars,  what  Mr.  BoyUy  Dr.  Haies^  and  fereral  other 
Authors,  have  wrote  upon  this  Subjeft,  which  will  give 
yoQ  all  the  SatisfaAioR,  Hi  relation  to  this  Matter,  that  yoa 

t  defire* 


DIALOGUE     III. 

Of  Ihe    Bcarinc  of  Wind.     Its  Nature,  Ufc, 
and  Caufes. 

Eupbrofyni. 

TH  E  curious  Subjefts  and  Experiments  of  our  laft 
Converfation  have  engaged  me  to  take  the  firft 
Opportunity  of  troubling  you  again  with  my  Enquiries. 
You  have  mewed  mc  how,  and  in  what  Manner  Air  is 
produced,  and  I  have  been,  fince,  reading  the  Authors 
y«u  recommended,  which  have  highly  gratified  my 
Curloiity,  and  greatly  enlarged  my  Underftanding ;  but 
ieveral  Things  yet  remain  that  I  do  not  thoroughly 
coiiq)rehend ;  and  concerning  which  I  mufl  beg  your 
Solution  of  a  few  Queries  relating  to  this  furprizing 
Bodv  of  Air.  I  remember,  Clofticus^  you  fome  Time 
uiated  to  me,   that  the  Wind  was  only  the  jlir  in 
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yifot/ofi  •'  This  was  too  fhort  an  Account  of  fo  important 
a  Suhjcft,  as  the  Dodrine  of  Wind,  to  fadsfy  mc.  I 
douhi  not  but  you  can  give  me  a  more  full  and  plain  Idea 
of  tills  Affair. 

Cicon.  The  Subjeft  of  Wind,  tho*  nothing  more,  in 
a  general  Way  of  defining  it,  than  jfir  in  Motion ;  is, 
ill  itfclf,  a  moft  curious,  important,  and  myfterious 
Suhjcd,  and  has  employed  the  moft  learned  Pens  erf*  Phi- 
lofophc.s  to  account  for  it,  and  the  greateft  poedcal  Ge- 
niufles  to  dcfcribe  it  I  need  not  mention  to  you  the  great 
Bcncrit,  yea,  the  ablblute  Ncceffity  it  is  of  to  all  Mankind : 
Air,  witiiout  Motion,  I  have  already  obfcrvcd  to  you  is  as 
pernicious  as  ftagnant  Water,  both  cguaUy  deleterious,  or 
poilbnous  to  Animals.  The  dreadful  EfFcfts  of  a  mo* 
tionlcfs  Air,  we  find  in  clofe  Apartments,  Prifons, Ships, 
^c»  as  is  fufficiently  known  by  the  happy  EfFefts  produced 
"by  Ventilators,  and  other  Methods  proposed  for  produc- 
ing a  Motion  and  Circulation  of  Air.  We  all  find  not 
only  Health,  but  Pleafurc,  from  every  gentle  Breeze;  and, 
with  rcfpcft  to  the  Ladies  in  Particular,  they  have  not  a 
Fafliion  more  founded  on  Philofophy  than  that  of  the 
Fan,  for  producing  an  artificial  Wind,  whenever  they 
have  Occalion. 

Euphrof.  I  muft  conftfs,  ilio'  I  have  been  long  ufed  to 
this  little  Inftrument,  1  never  confidcred  the  Rationale 
of  it  before.  I  wifh  I  could  find  as  much  Philofophy  in 
many  other  female  Trinkets.  But  now  we  are  upon  this 
Subjcft,  1  think  I  may  as  well  obferve  to  you,  that  a  Pair 
of  Bellozvs  may  be  ranged  under  the  fame  Clafs  of  ufcful 
Philoruphical  Inftruments. 

C/coft.  You  have  rightly  obfcrved,  mv  Euphrafyuc-^ 
the  Conftruilion  of  the -6^r//W'5  is  truly  philolophciaf,  as 
are  many  other  domeflic  Implements,  which  are  little 
coniidered  in  that  Light ;  for  vvhf-n  the  upper  Part  of  the 
Belkius  is  lifted  uj),  the  Body  of  the  Air  is  lifted  from 
the  lower  Part,  and  confcquently,  as  you  obferve,  a 
Hole  being  made  in  that  Part,  the  Air  will  rulh  in,  and 
fill  tlie  hollow  Part  of  this  Inftrument  with  Wind  ; 
hut  when  ihc  Force  of  the  Hand  is  applied  to  the  upper 
Part,  to  deprcfs  it,  it  prtlles  the  internal  Valve  down 
upon  the  Hole,  and  prevents  the  Air  from  returning 
again  lliat   Way:    1  he  Body  of  Air  within  the  Bellows 

is 
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IS  forced  to  make  its  Way  thro'  the  narrow  Bore  of  the 
Pipe,  in  a  very  rapid  Manner,  and,  being  direfted  to 
the  Fire,  produces  that  ftrong  Blaft  inrhich  is  necefiary 
for  begetting  and  increafing  that  Element  among  the 
Fcwcl,  in  order  to  its  burning  brilkly. 

Euphrof.  This  Tmpleracnt  is  of  much  more  Confe- 
oocsice  than  I  ever  imagined.  I  have,  many  a  Time, 
uipinely  lat  blowing  the  Fire,  without  ever  confidering 
how,  and  in  what  'Manner,  the  Efleft  was  produced  ; 
which  now  affords  me  no  fmall  Pleafure  to  underfland  : 
At  the  fame  Time  I  can  difcern  the  Reafon  of  a  Draw- 
ifig-ftove,  by  encreafing  the  Velocity,  or  Motion  of 
the  Air  upon  the  Fire.  And,  indeed,  one  would  think, 
our  Cook- maids  had  got  fonie  Philofophy  by  Inftinfl ; 
for  when  the  Fire  has  been  low,  1  have  often  obfesved 
them  to  fet  the  Poker  upright  before  the  Grate,  and 
ufcd  to  wonder  why  tliev  did  it,  'till  now  I  obferve,  it 
divides  the  Draught  of  Air,  and  makes  it  come  in  two 
Streams  upon  the  Fire  ;  it  will,  therefore,  have  a  greater 
Force,  and  inifc  the  Fire  of  Courfc.  You'll  excufe  this 

Ihort  Diirreffion Pray,  go  on  with  your  SubjcAs 

of  more  Importance. 

Clean.  I  like  vour  Remarks  fo  well,  that  I  fliall  add 
another  of  that  Kind  to  them ;  and  that  is,  that  the 
very  Strufture  of  a  Chimney  depends  entirely  upon  the 
Motionof  the  Air  ;  for  tlie  Fire,  rarifying  the  Air  in 
the  lower  Part  of  the  Chimney,  makes  it  lighter  than  the 
Air  in  the  Room,  which,  as  it  i<;  heavier  and  lower, 
will  drive  np  the  lighter  Air  above  the  Fire,  to  the  Top 
of  tlic  Chimney,  and  carry,  by  this  Mean.^,  the  Smoke 
along  with  it :  And  it  is  certain,  if  a  Chimney  was  well 
made,  according  to  the  Rules  of  Philofophy,  wc  Ihould 
not  be  fo  often  molefted  with  that  very  difaorecable  Phae- 
nomenon,  ^fmoky  Room.  For  it  is  certain,  if  there  was 
a  proper  Draught  of  Air  contrived  over  the  Fire  in  the 
Chimney,  it  would  always  be  fufficient  to  carry  the  Smoke 
of  the  Chimney  upwards,  and  overcome  tlie   Impulfe  of 

the  Air  on  the  Top  of  the  Chimney. But  a  fmoky 

Chimnev  is  only  one  bad  Effcft  of  Ignorance,  and  a 
general  Contempt  which  the  Vulgar  Ihew  to  Philofophy. 

Euhphrof.  I  am  fully  convinced,  that  wc  fuffer  many 
Jnconvenicncjci  of  Life  fo:  want  of  being  acquainted  with 

the 
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tfic  proper  Means  of  removing  them. JiowjeQ 

ulk  of  the  Wind,  it  occurs  to  my  Mind,  tkat  tlie  &nls 
of  die  Wind- mill  oi>  yonder  Hill,  always  ftand  a-Iuit  to 
the  Wind  ;  I  have  thought  to  aik  vob  the  Reaibn  of  it 
fevcral  TimeSy  but  forgot  it,  Aerefoit  give  sc  Leave  t» 
do  it  now. 

€!Um.  Yoq  could  ne^rr  have  propofed  k  mnm  «^ 
portunely,  as  the  Wind-mill  is  a  very  confidcraUe  In* 
ftance  of  the  great  Benefit  Mankind  receives  from  tke 
IMotioii  of  the  Air.  The  Force  of  the  Air  in  Motion^ 
wben  confidcred,  in  a  large  Quantity,  is  very  great  upoa 
the  Surface  of  the  Sails  ;  if,  therefore,  tho^  Saik  were 
pbced  diredly  before  the  Wind,  the  Force  tiport  all  the 
four  Sails  would  be  fo  great,  as  to  blow  dorwn  the  Miti; 
and  if  the  Sails  were  turned  fo  as  to  be  plaeedl  in  the 
Direftion  of  the  Axis  on  which  they  are  Sxed,  then  the 
Wind,  pafling  on  one  Side  and  the  other,  would  have 
no  £fFe£t  upon  them  at  all ;  but  being  placed  obliquely, 
€t  Side-ways  to  the  Wind,  the  deiired  EfieA  is  procroccil, 
i»  e.  the  Mill  ilands  firm  and  the  Wind  has  yet  Power 
enough  on  the  Sails  to  give  them  a  proper  Motion,  and 
to  produced  Force  enough  for  turning  the  Mill-ftooes  and 
grinding  the  Corn ;  which  affords  us  that  feafonable 
iupply  of  Flour  and  Bread  in  a  Time  of  great  Drought, 
when  tliere  is  no  Rain,  and  wlien  our  Springs  or 
Rivers  fail  us,  or  our  Habitations  are  too  &r  diilantfirom 
them. 

Euphrof.  Yet,  great  as  the  Advantage  of  a  Wind-mill 
is,  I  prclume,  it  will  bear  no  Comparilbn  with  the  Con- 
ftruftion  and  Ufe  of  a  Ship. 

Cleon,  No  otherwife  than  as  fmall  to  great.  For  to 
fay  the  Truth,  a  Ship  is  one  of  the  moft  noble  Ma- 
chines, and  the  greateft  EiFeft  of  Art  that  has  relation  to 
the  Motion  of  Air :  1  he  Oceans  themfclvcs  would  be 
ufelefs  to  us  without  the  moving  Air  :  I  he  Ships  might 
fwim  in  them,  but  not  fail  without  Wind:  Our  Goods 
are  exported  to  foreign  Countries,  and  the  Riches  of  the 
Indies  are  wafted  to  us  on  the  Gales  of  Wind  that  fill  tlic 
Sails  of  our  Shipping.  In  (hort,  all  that  depends  upon 
foreign  I'radc  and  Commerce  is  entirely  owing  to  this 
beneficent  Caufc. 

Eupbr^. 
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Euphrvf.  I  mn  eaiiiy  ice  it  wonid  be  endleis  to  envrae- 
Tite  all  the  Advantages^if  the  W  ind.  The  next  Qtteftivm 
that  I  fhall trouble  ydU  with,  is.  Whether  the  Philoibpherv 
iiave  ever  yet  been  aUe  to  afcertain  tlie  true  Caufe  <or 
Caufesof  the  Wind. 

Cleon.  They  have,  to  a  confiderable  Degrees  But  we 
muft  diftinguilh  Winds  into  three  different  Sorts ;  i.  The 
common,  inconftant,  or  variable  Winds.  2.  The  Whirl- 
windsy  Tempefts,  and  Hurricanes.  3.  The  conftsnt,  or 
flated  Windfi,  vfualiy  called  the  Trade-winds^  and,  ift 
ibrae  P^rts  of  the  World,  Mmjoms  ;  and  the  Reafon  of 
the  laft  of  theie,  I  mufl  iirft  give  yon  a  fhort,  and  genend 
Account  of.  You  muft  know  then,  my  Eufbrofym^  tkJt 
•a  the  Earth  revolves  in  its  Axis  from  Weft  to  Eaft,  the 
flBiddle  Part  of  tlie  Earth,  and  conlcquently  the  Atmo* 
Ipkere^ver  it,  is  very  much  heated  by  the  Sun,  bv^i^ich 
Mei^fS  it  will  become  more  rarified  than  other  Parts  re* 
mole  from  the  Equator y  or  Torld  Z9m ;  on  this  Account 
at  will  be  alio  lighter;  the  Air,  therefore,  from  the 
polar  Parts  on  either  Side,  being  heavier,*  will  be  coa- 
tiauallv  fetting  in  towards  die  EquiUir^  to  reftore  the 
EqailiDrivm  of  tiie  Atmoibhere,  wkidh  conftantly  aher€ 
by  the  Rarefaftion  of  the  dun.  You  will  from  henoe^ 
€uhr  team,  diat  a  Motion  wilt  be  produced  in  the  Att 
iBO^pkere,  from  North  and  South,  towards  the  middle 
Parts  of  the  Earth,  which  would  make  to  us  a  conftant 
Narth-wtnd^  and  to  the  People  on  the  other  Side  of  the 
Equator  a  conftant  South  Windy  if  there  was  nothing  cUe 
intervening. 

Euthr$j,  So  far  I  am  capable  of  comprehending  what 
jovL  iay :  I  wifh  wliat  remains  may  not  be  move  difficuk 
Chan  this. 

Cleon^  Indeed  it  Will  not ;  for  you  have  only  fiirther  to 
confider,  that  the  Parts  under  the  Sun  being  moftiy  heated 
and  rarefied,  and  as  the  Earth  turns  Eaftward,  the  Point 
of  ereateft  Rarefication  in  the  Air  will  be  conftandjr 
ihirang  towards  the  Weft ;  die  weftern  and  eaftern  Ai/ 
will,  on  both  Sides,  flow  towards  this  Point ;  but  as  that 
on  the  Weft  meets  it,  and  the  other  on  the  Eaft  fbllowa 
it,  die  Motion  of  the  weftern  Air  will  be  leflened,  and 
that  of  the  eafl^m  Air  incrcafed,  and,  therefore,  that  of 
the  eaftern  Air  will  prevail  a^alnft  the  Motion  of  tfa« 

weftern 
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weftcrn  Air,  and  fo  there  would  be  a  conflant  Eaft-wind 

S reduced  in  Parts  uiidci,  and  near  the  Equator^  if. the 
tody  of  the  Atmoiplicre  was  to  be  efFeded  in  no  other 
DircAion  ;  but  lincc  the  fcvcral  Parts  tlicrcof  arc  argcd 
in  two  Direftions,  a  Motion*  will  rcfult  from  thence  be- 
tween both,  and  confcquently  a  tiorthcaj}  Wind  be  pro- 
duced on  the  North-fide  of  the  Equator^  and  a  Smith  eafi 
Wind  in  the  fouthern  Hemifphere;  and  thefc  Currents 
of  Air  are  what  we  really  find  in  Nature*  and  are  called 
by  the  Sailors  the  Trade-winds  ;  and  on  your  Maps  and 
Globes  you  will  generally  find  tliefe  Parts  (haded,  as  for 
as  they  arc  fenfiblc,  which  is  nearly  30  Degrees  on  either 
Side  Si  the  Equator. 

Euphrof.  I  have  often  obferved  tliofe  fhaded  Parts,  and 
the  Arrows  placed  among  them,  all  pointing  in  one 
Dircfiion  ;  which  now  I  plainly  lee  denote  the  Dircfiion 
of  the  Wind  ;  for  they  point  N.  E.  in  one  Hemiijpbeie, 
and  S.  E.  in  the  other.  But  what  is  the  Keafon  that  in 
the  hidiav  Octan,  and  the  Chhiefe  Seas,  and  fome  other 
Parts.  1  oblcrve  thole  Arrows  lye  two  by  two  in  different 
Diredions,  or  pointing  towards  contrary  Parts,  with  the 
Names  of  the  Kalendar  Months  by  them :  Pray,  what  is 
the  Purport  of  all  this  ? 

CUon.  Thefe,  Sifter,  arc  what  the  Sailors  call  the 
Monfions ;  which  for  iix  Months  of  the  Year  blow  one 
Way,  and  the  other  fix  the  cont:ary  ;  die  Time  being 
denoted  by  the  Names  of  the  Months  affixed  to  them. 
\\\  other  Parts  they  blow  but  thicc  Month?  oiie  Wav,  and 
tlr^c  another  ;  and  the  Dircdion  of  thti'e  Winds  ;ire  ni^t 
the  lame  as  that  of  tlio  general  Tiiidc'Zv'mis,  bur  fome  of 
thtjn  almoft  contrary  to  it,  as  vou  planilv  fee  by  the  Po- 
fition  of  fhe  Darts  :  1  he  Caufc  cf  which  is  generally  this, 
that  the  Sun  during  its  Palla;^c  thro'  the  northern  Si^n^, 
raicrics  the  northern  Parts  of  the  Atmol'pherc  uioft.  which 
is  !■:  1  farther  increaicd  by  the  great  Rcticftion  of  the  Solar 
Ravs  from  the  fandy  Ddarts  of  AvGhia^  and  the  Indian 
Coafr  ingencial  ;  ali  thi«  Time  the  Currents  of  Air  will 
conic  into  thofe  Seas  almoft  in  a  South- weft  Dircftion. 
But  when  the  Sun  enters  the  fouthern  Signs,  it  carries 
the  Point  of  greatcft  i^arefication  on  the  other  Side  of  the 
Efjuatory  occafionina  a  contrary  Current  of  Air,  or  the 
ftV  ind  to  change  its  Courfe  during  the  Winter  IMontlis  of 

the 
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the  Year.  For  fuch  Sort  of  Reafons  alfo  you  will  ob- 
fcrve  the  Arrows  Ihew  tlie  Diredion  of  the  Winds,  ia 
various  Dircftions,  along  the  Coaft  of  Africa^  from  thp 
Canary  IJlands  to  the  Cape  of  Good-Hope. 

Euphrof.  I  can  fee,  from  the  Map,  pretty  well,  the 
Reafon  pf  all  that  you  have  faid;  but  (hall  better  under- 
fland  this  Subjeft  when  I  have  meditated  more  upon  it. 
But,  before  I  lay  aiide  the  Map,  methinks,  I  fee  a  Re- 
prefentation  of  fome  Thhig  like  a  Conflift  of  Winds, 
cfpecially  ^bout  the  Equator ^  on  the  weftem  Coad  oiJfrica^ 
and  South' America, 

Cleon.  And  fo  it  really  is,  in  Nature ;  for  over  all  thofc 
Parts,  about  the  Times  of  the  E^uinox^  when  the  Sun  is 
in  the  Equator^  the  Motioii  of  tlic  two  great  Bodies  of 
the  Atmofohere  clafti  and  interfere,  producing  very  great 
Storms,  Tcmpefts,  and  Hurricanes,  attended  with  dread- 
ful Rain,  Thunder,  Lightning,  6fc.  of  which  you  will 
find  a  more  particular  Account  in  Books  of  Voyages  over 
thofe  Parts,  which  would  prove  a  very  agreeable  Amufe- 
ment,  were  it  not  for  the  many  afieding  Scenes  of  Mifcry 
and  Diftrefs  of  the  unhappy  Seamen,  who  have,  as  it  were, 
been  made  the  Sport  of  tliefe  Winds,  and  often  fall  Vic- 
tims to  their  Rage. 

Euphrof.  You  make  me  Ihudder  aliiloft  at  tlie  Mention 
of  them,  which  revives  in  my  Mind  the  Remembrance  of 
xY^t  poetical  Defcription  ot  a  Storm  and  Shipwreck  in 
Virgilj  in  the  following  pathetic  Lines. 

Then  .^lolus  hurVd  agahiji  the  Mountain-fide 
His  quivering  Spear  y  and  all  the  God  apply  d 
The  raging  Irinds  run  thro  the  hoUozv  IVound^ 
And  dance  aloft  in  Air^  andjkim  along  the  Grounds 
IVhen^  fettling  on  the  Seay  thfi  Surges  /zvecp^ 
Raife  liq'iid  Mountains^  and  difclofe  the  Deep. 
Soitthy  Eafit  and  ^^efiy  with  mix^d  Confufion  roar, 
And  roll  the  foaming  Billows  to  the  Shcre^ 
7  he  Cables  cracky  the  Sailors  fearful  Cries  "^ 

Jfcend^  and  fable  Night  itrvohes  the  SiieSy  > 

/ind  Heavn  it f elf  is  ravifV d  from  our  Eyes.  J 

Loud  Peals  of  Thunder  from  the  Poles  enfue  \ 
•        Then  flafhlni  Fires  the  tranfient  Light  renew. 
The  Face  of  Things  a  frightful  Image  bears y 
And  prefent  Death  in  v  rious  Forms  appears. 

Flerci 
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Fierce  Boreas  dr'ivei  agalnJI  the  flying  Sails^ 
And  rends  the  Sheets ;  the  raging  Bil/gws  rifc^ 
Jind  mount  the  tofpng  VeJJel  to  the  Skies^ 
Kor  ctin  the  fhiv  ring  Oars  fuflain  the  B/oWj 
7  he  Galley  gives  her  Side,  and  turns  her  Prrw  5 
awhile  thofe  a-ftern  defcendin^  down  the  Steeps 
7hro  gaping  leaves  heboid  the  boiling  Deep. 
Three  Ships  ix:fre  hurrfd  by  the  Southern  Bla/I^ 
And  o>i  the  fecret  Shelves  with  Fury  cafl ; 
Three  more  fierce  Eurius,  in  his  angry  Mood^ 
Dii/h^d  0)1  the  ShaUows  of  the  moving  Sand^ 
And  in  jWid-  ocean  left  them  mocrd  a-land. 
From  '■  tern  to  Stern  one  was  by  TVaves  overborne ; 
The  trembling  Pilot  from  the  Rudder  torne, 
ffus  headlong  hurla:  The  Ship  thrice  round  was  hfl^ 
7 hen  bulged  at  once^  and  in  the  Deep  was  lyi ; 
And  here  and  there  above  the  ffiaves  were  feen 
Arms^  PUlures^  precious  Goods  ^  and  floating  Men* 
Theftouteft  Vcjfel  to  the  Stcrm  gave  Way^ 
And  fuck*  d  thro"  loo  fend  Planks  the  rufl}ing  Sea. 
Cleon.  Storms  and  'Icmpefts  are  but  too  frequent  at 
Land  as  well  as  Sea,    Whatever  can  give  a  violent  Shock 
to  the  Atnioi'phcrc,  will  produce  what  we  call  a  high,  or 
ftrong  Wind;  and  it  is  eafy  to  obfervc,  that  a  Tempcfi 
at  Land  has  Ibrae  Conneftion,   in  its  Caufes,  with  thofe 
^t  Sea  ;  for  as  the  Equiuo^ial  Suns  produce  generally  the 
grcateft  Commotions  in  ilie  Atmofphcre  about  the  Equa- 
tor ;  fo  \vc  leiifibly  find  them  extending  to  our  Latitude, 
and  produce  that  boiflcrous,  and  turbulent  Weather  wc 
generally   exDcricncc  about   March  and  September.     Be- 
fides  thefe  general  Caufes  of  our  variable  Winds,  there 
arc,  doubtlefs,  many  particular  ones  which  1  cannot  un- 
dertake to  ij-ccifv,  for  wliatcvcr  can  alter  the  Equipoize 
of  the   Atmc^lphere,   will  always    produce   Motion,    or 
Wind,    in  the  Air.     But  one  great  Cauic  of  Wind  may 
be  rui^poffd  to  arifc  from  the  great  Influence  the  Moon 
har  u[>on  the  Atmofphcre,  producing  Tides  cf  Air^  as  far 
fiipciior  to  thole  of  the  Ocean,  as  the  Air  is  lighter,  and 
Fijorv.  free  to  move  than  Water.     Thofe  conftant  Alter- 
nations in  the  Height  of  the  Atmofphere  muft  neceflarily 
induce  p.  Motion  tlirough  the  whole  Body  of  it,  greater  or 
kli  in  different  Parts ;  which,  with  many  other  concurring 

Caufcs, 
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Cauics*  will  variouflv  agitate  the  Body  of  Air,  and  pro- 
duce thofe  common  Winds  fo  ncccflSiry  to  the  Well-being 
of  the  whole  prefent  Fnune  of  Naturp. 


DIALOGUE     IV. 

f 

Of  tht  Nature  and  Generation  ^/Meteors, 

Eupbr$fyne. 

I  Think  I  know  enough  of  the  Philofophy  of  Winds 
from  your  laft  Converfation,  and  what  I  have  read 
finoe  upon  that  Subjed.  I  have  perufed  Dr.  HalUys 
Account  in  particular,  which  gives  me  tlie  higheft  Satif- 
faAion.  But  the  Seafon  is  now  drawing  near,  which  will 
prefent  us  with  a  Scene  of  thofe  common  Phenomena, 

'  which  you  Philofophers  call  by  the  Name  oi  Meteors ;  but, 
common  as  they  are,  I  have  met  with  fo  little,  relative  to 
4n  Explication  of  their  Caufes,  either  in  common  Con- 
Verie,  or  in  my  general  Courie  of  Reading,  tliat  I  know 
as  vet  but  little  of  that  Affair,  and  therefore  I  mufl  now 
denre  your  Ailiflance  for  my  undcrflanding  it  in  this 
Rdbea. 

vleon.  *Till  very  lately,  Philofophy  has  not  been  the 
Subjeft  of  Converfation/  and  it  is  but  rarely  fo  now.  Po« 
litics,  and  pleafurable  Subje£ls  ingrofs  the  general  Atten- 
tion of  Mankind,  and  trivial  Romances  taS^e  up  but  too 
much  of  our  Reading-lcifure ;  our  animal  Senfations  muft 
be  firfl  gratified  at  all  Events  :  Drefs  and  Equina^  are 
of  too  high  a  Confcqucncc  to  be  neglc£led  ;  and,  if  after 
atf,  we  can  find  a  little  Time  for  mental  Difquifitionst 
and  Refearches,  Philofophy  is  fometimes  permitted  to 

.  bring  them  up  in  the  Rear.  We  hear  the  Winds  .blow, 
we  fee  the  Vapours  rife,  and  obferve  die  Clouds  driven 
about  in  the  Air  \  the  defcending  Showers  of  Rain  ofccr^ 
alarm  us;  Frofts  and  Snow  make  us  fhudder  at  the 
Ohan^e  of  Seafons,  and  the  awful  Phenomena  of  Thunder 
and  Lighming  feldom  &il  to  raife  our  Admiration  of  tte 
Wonders  of  Omnipotent  Power  in  the  upper  Regions  of 
the  Air ;  but  afler  they  ceafc,  and  the  Air  oecome^crcne 
and  calm,  our  Amazement  ceafes,  and  we  become  {o  far 
Vol.  I.  T  be. 
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becalmed  in  our  own  Minds  ^  (carcely  to  be  ()i||bufbt4  4 
Moment  about  the  Caufc  or  Reafon  of  fuch  wonderfo} 
Appearances  ;  as  if  it  w^s  only  the  fhilofophcrs  finfincft 
to  be  acquainted  with  the  Caufes  of  naturaJ  Things,  or^ 
tliat  every  reafoiubic  Man  was  not  concerned  to  rcgud 
the  frorks  cf  the  Lord^  or  confider  the  Operation  of  hit 
hands.  Batthcfe  RcHt^tions  avail  but  Httk  with  the 
iuconfidcraic  Fart  of  Mankind;  your  Emulation  is  of  the 
nobleflSoit;  you  not  only  lee  and  hear  in  the  Jnlina! 
^^'ay,  but  rat  onally  Q\\c^\xc  into  the  Reafon  andCautes 
of  thofe  Phxnomena  which  Urike  the  Senfcs,  of  which 
thole  wc  call  Meteors  arc  the  principal. 

Euphrof.  Prav,  fpcnd  no  more  Time  in  complimentii^ 
me,  but  toll  me  how  I  am  to  proceed  in  my  EnauirieSp 
oi  take  your  own  Metliod  to  pxplain  the  fcvcral  Subjefis 
of  our  prcfcnt  Converfation ;  for  a  natural  Method  is  a 
gicat  i\latter  in  fuch  Cafes. 

(.Icon.  '  fis  true,  Method  is  a  principal  Thing,  a{l  tbo 
Lo;;icians  asirec ;  and  therefore,  m  the  firft  Place,  the 
\  ApouR:>  aiiiing  from  the  Earth  and  Oceans,  bv  the  Heat 
of  the  Sun,  and  the  internal  Warmth  of  the  Earth,  arc 
the  Subjcfts  o\  our  prefent  Enquiry. 

Euphrof.  You  have  already  explained  to  me,  in  a  gr^t 
Measure,  the  phylkal  Caufc  of  ihe  Afcent  of  Va pour*  in 
a  roimcr  Confeicncci  which,  if  I  lemcmbtT  ric;ht,  you 
lai  :  co..fiiUci  in  a  rcpuHivc   Force    between  the  Parts  of 
Muter,  by  which,  fuch  as  were  fcpcmtcd  from  the  Sur- 
fi.e.  (it  huniiJ  and  o  her, Kind  of  Bodies,  were  repelled, 
d  iven  u.:)  inro  the  .\ir  in  the  Form  of  Vapours. 
■.yi.   Y  'jr  M-Mi'jrv  renders  you  an  excellent  PupU. 
J         .    cciin.nly  the  firit   Step  Nature  takes   in  forming 
.     Aiid  now  wc  niuft  conlidcr  the  ft-cond,  viz. 
1  ■  "  'l*::.n   (,f  ihir  rmng  into  the      ir   to  tlic  Height 
'    •  '  !n^  is  owin^  to  the  Vapour  bein;;  lighter,  in 

•    .    --  :  ii     rlian  th:*    ^ir  ;  and  you  will  find  no  Dif- 
'  \'  r.    '    in^,  tiidt  a  lighter  Body  muft  ncceflirily 
.-      ..\ .  .   oil?;  a';  a  Piece  of  Cork,   placed  at  the 
/.    ;  .,   •/  iiM  of  Water,  and  there  left  to  itfeif,  will 
r  :■.■■   iaimcdiatcly,  Ijv  Rcafv^n  of  thi*  funerior 
:  ::.     .i    -J  '\\u  of  the  Water:   But  this,    however, 
A      •  i  '..»''  ^     ou  more  fully,  when  wc  come  lo  tli« 
■   ::j  (-1  I!,..rc/iat:cs. 
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M^rff.  If  the  Vapour  b^  Bulk  for  Bulk  liehter  than 
Air,  I  know  it  muu  ncccflarily  rife  in  it,  and  I  fee  it 
every  Day  coiafii  mcd  by  natural  Experience ;  but  I 
Ihould  not  have  thought  thus,  fince  I  can  fo  plainly  fee 
the  Vapour,  but  tlie  Air  is  fo  fine  that  I  cannot  fee  it  at 
ail,  and  therefore  I  (hould  have  tliought  that  had  been 
the  lightcft. 

Cle9n.  You  think  as  moft  People  do ;  but  you  fee 
fipm  hence,  how  neceflary  it  is  to  have  our  vulgar 
Tlioughts  coi  reded,  and  to  have  the  Art  of  Thinkin^^ 
and  Reafoning  right.  Philofophv  is  natural  Logic  :  by  it 
ve  are  convinced,  that  the  refpeflive  Weights  of  Bodies 
4o  not  depend  on  their  Vifibilitv.  The  Fith,  in  the  Ele- 
iQfnt  of  Water,  fee  no  more  the  Parts  of  Water  than 
^ve  do  thofe  of  /\ir ;  but  the  Buoy,  and  other  ObjeAa 
floating  on  the  Sur^ce,  are  ftill  the  Objefts  of  their 
Sji^t,  HI  the  fame  Manner  as  Vapours  and  Clouds  are  o£ 
ours. 

Eupbr9f,  Well,  I  am  almoft  afhamed  of  my  Ignorance* 
But  you  know,  CUgnicus^  every  one  muft  have  Tinio 
Id  Jeam.  But  fince  the  Vapours  being  lighter  muft  rifo 
ia  the  Air,  why  do  thev  not  for  ever  keep  riling,  arid  fo^ 
by  ]?egrees,  get  out  of"  our  Sight,  and  be  dilfipated  quite 
away  ? 

C/rwf.  To  undcrftand  the  Reafon  of  this,  you  will 
leoolleA,  that  I  told  you  the  Deniit^  and  Weight  of 
the  Air  was  every  where  variable,  bemg  greJkeft  of  all 
at  tlie  Surface  of  the  Earth,  and  decreamig  gradually* 
upwards;  therefore,  tho'  the  Air  near  the  Earth  be 
Jieavier  than  the  Vapour  ;  yet,  as  its  Gravity  continually 
dccreafes,  it  will,  at  length,  become  lighter  than  Va- 
pour in  its  upper  Parts,  and  in  one  particular  R<^gion 
ixrtween,  it  will  be  equally  heavy  with  tlie  Vapours 
diemlelves ;  whence  it  nwu  follow,  that  the  Vapours 
will  rife  from  the  Surface  of  the  Eirth  to  this  Part  of 
the  Atinol'phere ;  and  iince  all  the  Air  above  is  li^ter^ 
they  cannot  poflibly  rife  higher ;  here  therefore  they  will  • 
remain  in  Equilibrio  with  the  Air,  and  appear  under  the 
Form,  and  take  upon  them  the  Denomination  of 
Clouds.  The  Clouds,  thus  produced,  are  feldom 
4|uiefcent,   or  without  Motion,  more  or  lefs.    As  tlie 

T  a  Air 


276      .  THE  YOUNG  GENTLEMAN 

Air  becomes  variouily  agitated,  the  Clouds  aue  carried 
about  and  driven  to  and  fro  therein. 

Eufhrof*  I  feem,  by  what  you  have  (aid,  to  have  i 
tclciable  Notion  of  the  Matter:  But,  pray,  whence 
comes  it  to  pafs,  that  the  Clouds,  in  thole  upper  Rc^ons 
of  the  Air,  have  thofe  very  different  Afpefts  and  Pofiti- 
ons,  fomctimcs  riling  hieh  in  the  Air,  ranged  in  Form 
of  aerial  Mountains,  and  variegated  witli  Mautiful  Co- 
lours  of  Light ;  at  oilier  Times,  they,  (eemingly,  ap- 
proach much  nearer  to  us,  and  appear  with  homd 
Afpcfts,  black  and  lowering, 

Cleon.  I'he  gencal  Caule  of  thefe  Appearances  arifti 
from  the  difFe:cnt  Weight  of  the  Air  at  different  Times; 
were  the  Weight  of  the  Air  to  continue  always  tlie  iaroe, 
the  Clouds  would  always  be  fecn  at  the  lame  Hdght; 
but  many  Caufcs  concurring  to  alter  the  Gravity  of  the 
Air,  over  any  particular  Place,  if  it  becomes  greater, 
the  Clouds  will  rife  higher,  and  one  Series  of  Clouds 
above  another,  rcflcfting  the  Light  of  the  Sun  above, 
or  below  the  Horizon,  which  paints  the  delightful  Views, 
and  Land-ikips  in  the  Air  you  juft  now  mentioned ;  at 
other  Times,  when  the  Gravity  of  the  Air  is  le(Iened,tbc 
Clouds  dcfcend  of  Courl'c,  and,  running  together,  mix, 
and  condcnlc  into  a  large,  and  more  opake  Body  ;  in  fuch 
Cafes  they  generally  fill  the  vifiblc  Atmofphcrc,  edipJc 
the  Sun  from  our  Sight,  Ihut  out  the  Light  of  the  fu- 
pcrior  Air,  and  make  all  dark  and  gloomy  about  us  below. 

Eupkrof.  Piay,  ClccniaSy  will  it  be  an  impertinent 
QiicUion  to  afk,  what  may  be  the  Height  of  the  Clouds? 

Clan,  Not  in  the  lead  ;  fo  far  from  it/that  it  iscom- 
mciily  ohlerveJ,  People  are  more  inquifitivc  about  the 
Height  of  the  Clouds,  than  any  other  Circamllance  bc- 
longin;^  to  them  ;  and  it  is  not  to  be  wondeicd  at;  for, 
perlKips,  there  is  not  a  more  curious  Problem  in  Philofo- 
jUiy  ihnii  to  determine  the  Height  of  the  Clouds. 

Eupkyof.  Do  you  think  I  could  underiland  any  thing 
of  the  Method  of  doing  it  ? 

i  Icon.  Yes  i  you  will  not  only  undcrftand  it ;  but  may 
eafilv  pradile  it  too. 

E'^l'hv}/.  Indeed  !  Then  I  fliould  think  myfelf  Somc- 
b'>ly,  if  i  were  able  to  meafurc  the  Height  of  the  CJoU(i^• 
liUt,  piav,  how  mult  I  proceed  in  that  Afftirr 


AND  LADY'f  PHILOSOPHY.      2-7 

C/flm.  It  is  done  by  means  of  an  bmyjirsndPr^^MjrK^ 

'3ii\A  a  Flafli  of  Lightening. 

Eupbrof.  Of  Lightening,  do  yoc  fiv  Dear  ire.  I 
am  fo  terrified  at  die  Apppeamnce  of  L  r?  trrJ:^.  thit  I 
can  fcarce  Ihew  mv  Face  to  the  Cl  juc?,  Lj^  i^tr*  cm 
I  aiearure.the  Hciglit  of  thsm  r 

CU'ju.  You  arc  like  the  People  eo'-i^  to  I:\n.   -irh* 

would  fain  get  thither,  without  aicer.dinj  th*  .-':: 

If  you  would  be  a  Philofopher,  you  m-i:  h^ve  C:  -n.;* 
cnoup,h  to  face  the  Artillerv  of  aCiojd.  H^-s-^.^^r.  ::;  V 
ferious,  I  am  far  from  infinuati:!^,  that  vr.'^.t^  ii  -^ 
Danger  from  a  Fialh  of  Lightening;  we  h2  i  but  t>^ 
mauv  afFefting  Inilaiccs  of  the  contrarv  ;  bjt  a;,  cr.  ±t 
one  Hand,  there  is  no  Oocaiion  to  he  fool-hariy  :.-:  riz- 
ing  on  the  opening  Cloud;  fo,  en  the  ctL*r-  it  wcj  -f 
difcover  too  great  a  Pufilianimit}'  to  :i;j:o::r  Ey*:  irS.  .:: 
every  Flafh  of  Lightening. 

Euthrof*  Well,  then,  yon  mar  truf*  me  rV  Ocyznzi  '.rt 
this  Rclpeft ;  but  what  Skill  docs  it  reqa::*  ro  arariri 
tike  Feniiultm? 

Cie^fu  Little  Skill,  Time,  or  Labour  i»  h^-e  rtq-ir*.^. 

The   Method  is   thus: ^You  fee  tt:U  ?*-£- -:-r.  ^* 

nothing  more  than  a   Pall,  fufpended   S%•t^-.-    h-rr,:, 
which  whtn  I  har^  it  upon  a  Pin,   :t  'k-lI!  n:^  *.  '^r 

vibrate  about   it,   as   vou  here   £re. 1?  11  rni/.-t  '-f: 

9  Inches  and  eitrht  I'enths  of  an  Ir-ch  !or*St.  'r^*  iK 
may  vibrate  in  i&ff^  a  Second  oX  Time:  'i  he  Pr^^-.-r?^, 
thus  fufpendcd.  you  take  in  your  Hand,  and  ^.Cr>^  :*  ".n 
one  Side,  readv  to  let  go,  when  yoo  fee  'hrt  f.crW, 
which  >ou  are  fuppofcd  to  be  wair-igfor. — Tht  ^!cr:^-  * 
it  lightens  you  iet  go  the  P^ir.ijz-ru 
Number  of  Vibrations  that  hacrp^*  bet-acre 
and  the  Moment  you  hear  ih-;  ^tr^'ct  '.f  Tlv:- 
And  thus  vou  have  measured  th^  T:rv*  •*• 
the  Sound  ukes  up  in  coming  f.om  the  <l  f,  .1  v. 
Lar. 

Euphrof.  All  this   is  nothing  mc/'*  fl.^-.    .--.• 
eadly  pertbrm.     but  how  am  I,  from  •Ji-r^.-,  •-,  . 
ftand  die  Diftancc,  or  Height  of  :h^  C  .  .-f  - 

Cle^.  Very   cafilv;    for  it    i;    -'    .   <.  /.•>■,    '  v 
Multitude  of  Experiment^  fiiat  iii.'r  v-  -r^.y 
the  Velocity  of  Sound  ii  unirorrri!/  a?  •:.-  /v    •.; 
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Feet  per  Second ;  tberefefe^  iaIUf  a  Second  k  flMIt 
C7 1  Feet,  and  confeauentlv*  ifyda  midoply  dlii  Mvft* 
Der  S7 1*  by  die  NomDer  of'HaIr  feooods,  tdudi  aic  aads 
Detween  the  FfaHi  and  the  Stroke,-  tint  will  enrcb  ^ 
Number  of  Feet  in  the  Heigk  of  theCload,  ifit  brmallf 
oyer  your  Head  ;  ov  its  Diftmnet  from  yon  in  any  odMr 
Situation;  and  in  tlus  Mamner  you  will  conrinue  ran- 
faring  the  Diftance  of  the  Cknicf  all  die  Time  it  b  pfr 
ing  from  the  Zenith  to  the  Horixbn ;  and,  b.r  'tbat  Mca^i 
become  acquainted  with  the  Extent  of  the  vifible  T 
phere  of  the  Clouds. 

Eufbrof,  Such  a  Praftice  as  this  will  afibrd  me  as  i 
Pleaiure  as  fuch  Kind  of  Weather  will  admit  of.  I  in- 
tend to  take  the  firft  Opportunity  for  this  Porpoie  ;  but  I 
fhall  take  care  to  have  you  prdent,  as  well  for  Comptiiy 
as  affifiance. —  -  But,  h)r  the  prefbit,  1  nraft  proosed  in 
my  Queries :  Pleafe,  therefore,  to  let  me  know,  in  the 
next  Place,  what  are  the  general  Caufes  of  Rainj  Hml, 

Clei^n.  In  thcfe  Particulars  T  will  give  you  all  Ae 
Satis&Aion  I  can.  The  general  Caufe  of  Rain  b,  as  I 
iaSd  before,  the  Alteration  of  the  Weight  cxf  the  Air } 
by'  which  Means,  the  Clouds  defcend,  intermix  and 
embody  together,  and  thereby  become  much  heaver; 
the  Weight  now  forcing  the  aqueous  Particles  together, 
they  attraft  each  oilier,  in  Confequcncc  of  whi^,  Ae 
Cloud  becomes  liquified,  or  diflblved  into  Water,  much 
after  the  fame  Manner  as  you  fee  a  heated  Steam  or 
Vapour  l)ccome  condcnfed,  or  run  into  Drops  ar;ainft 
any  cold  Surfece.  The  Water  of  the  Cloud,  as  fall  as 
it  is  produced  by  this  Coalefcence,  and  Condenfktion, 
being  hcawer  than  the  Air,  muft  neccfiarily  diftil  thro'Jgh 
it,  and  defcend  in  Drops  of  Rain  ;  and  thus  from  die 
Baf^s,  or  lower  Part  of  the  Cloudy  proceed  thofe  Showers 
which  the  Bounty  of  Providences  l-^efto^s  upon  every 
Part  of  the  Earth,  as  there  is  Occaiion,  or  Neceffitj'for 
them. 

Euphrof  This  feems  to  be  a  very  natural  and  genuine 
Account  of  Rain ;  but  as  it  proceeds  from  natural  and 
fccmingly  accidental  Caufes,  1  fhould  wonder  how  it 
comes  to  pafs,  that  we  have  not  conftantly  too  much, 
or  too  little  Rain,  for  any  one  Place  j  as  Chance  alone 

can 
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^ait  ticvef  be  fvitv{kof«d  to  fietr  dear  of  Extretsies ;  but 
1  •Mcmr,  you  mentioned  ibft  Hai^  of  Prmndgna  in  the 
Oift,  Whitli  ^vos  ati  eafy  SoIvtkKi  of  thit)  otberwife, 
^-midetfttl  Event. 

Cleon.  There  is  no  other  Wav  of  accounting  for  foch 
an  OeG6nbmy  in  the  Clouds.  Such  a  juft  and  neccflary 
Diftiilatiott,  and  Diftiibution  of  Wattts,  from  the 
grand  Alembic  of  the  Atmofphere,  couU  never  proceed 
'but  from  the  Superintendence,  Wifdom,  and  DircAion, 
of  that  omnipotent  Chymift,  in  whofe  Hind  are  all 
tht  fecondary  Powers  of  Nature,  to  vary  their  Ope- 
TaHons  as  he  {te%  confident  with  the  genetal'Good  of  the 
whole. 

Eupbrhf.  1  am  iktisiied  of  the  Tmth  of  what  you  have 
obfer^ed ;  but  may  we  not  reckon  the  Winds  another 
^neral  Caufe  of  Rain,  by  drivii^  the  Clouds  together, 
•nd  forcing  tliem  to  coalefce;  comfenfe,  and  become  hea- 
vier, and  therefore  to  fall  in  Rain  ? 

ClecH.  Moft  aifuredlyr  You  have  exprefled  this  Matter 
as  well  as  any  Philofopher  could  have  done*  Thole 
Winds  that  blow  from  the  Ocean,  as  the  South  and 
M^rff^u'in^s,  bring  large  Recruits  of  Vapours  to  the  Clouds, 
and  tlicrctbre  arc  more  inclined  to  produce  Rain  than 
others  which  come  off  the  Land,  as  the  North  and  North- 
£a/ivfindi.  which  generally  difperfe  tlie  Vapours,  and 
blow  the  Clouds  away  ^  as  is  thus  elegantly  cxprcfled  by 

Fierce  Boreas  ^/>j, 
To  puff  away  the  Clouds,  and  purge  the  SUes: 
SerrKcly  ivhlle  he  hlowSy  the  Fa' ours  driv'n^ 
DiJcQver  Heaven  to  Eat  tb  aPkl  Earth  to  Heaven. 

Dryd.  Ovid. 
The  fame  Po^t    very  philofophically   introduces  the 
South-wind,  as  bringing  Fogs,  Mifts,  and  Rain  upon  the 
Earth. 

The  South  tulfid  Night  and  Horror  brings. 
And  Fogs  arej)jaken  from  hisjlaggy  ^Ings. 
From  his  divided  Beard  two  Streams  he  pours^ 
His  Head  and  rheumy  Eyes  dijlil  in  Showers  : 
ff^ith  Rain  his  Robe  and  heavy  Mantle ^cw^ 
And  iazy  Mijls  are  lowering  on  his  Brew. 

Dryd.  Ovid 
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Euphrof*  You  have  pretty  well  fatisfied  ine«  as  to 
Wind  and  Rain  ;  but  how  do  you  account  for  Fogs  and 
Mifts,  which  oftentimes  fo  hx  obicure  the  Body  of  the 
Atmofphere,  that  we  can  fcarcely  fee  any  Thing  at  a 
Diftance  from  us  ? 

Cleon,  Every  Sort  of  Vapour  of  this  Kind,  that  gott 
-under  the  Name  of  Fogs  and  Mifts,  is  only  a  denier 
Kind  of  Vapour,  which  is  too  heavy  to  be  immediately 
raifed  up  into  the  Air.  The  Conden&tion  of  this  Va- 
pour is  cither  owing  to  a  greater  Degree  of  Warmth  in 
the  Surface  of  the  Earth  and  Water,  which  throws  it 
off  in  a  greater  Proportion  than  common,  and  fafler 
tlian  it  can  rife  through  tlie  Atmofphere  ;  or  clfc,  to  the 
Want  of  a  fufficicnt  Degree  of  Heat  in  the  Atmofpheie 
to  attenuate  thofe  Vapours,  and  increafe  their  Elafticity, 
and  confcquently  their  Rarity  :  For  Want  of  thcfc 
Qualities  they  are  detained  in  the  lower  Part  of  the  At- 
mofphere in  large  and  opake  Particles,  vifibJe  themfeivci 
to  tlje  Eye;  but  preventing  Vifion  of  other  Obje&s 
through  them. 

EupbroJ.  '•  he  Cafe  then,  I  conceive,  is  fomewhat 
analogous  to  One's  Breath  in  a  cold  iMorning,  which 
then,  I  can  plainly  perceive  ;  whereas,  in  a  warmer  Air, 
the  Particles  oi  One's  Breath  become  invilible,  and  there- 
fore, infcnfibly  fly  off  and  mix  with  the  Air.  \v\  like 
Manner,  as  I  liave  often  fecn,  after  a  foggy  morning, 
and  the  Snn  has  aicended  high  enough  to  warm  the  At- 
n>o;phcre  with  its  Beams,  the  Mift,  or  Fog  has  been,  by 
Degrees,  diffolved,  and  difp:llcd  in  the  Form  of  Clouds; 
or,  at  other  Times,  totally  vanilhed  away.  Ajrreeabie  to 
which,  I  remember  the  following  Verftsof  Mi/tcn. 

Tc  Mi'h  and  Exhalations,  that  now  rifcy 
From  Hili  orjlcamy  Lake,  dujky  and  gm, 
^Till  the  ^^un  paint  your  fleecy  ^Virts  vjhh  Gold: 
Lithcr  to  deck  with  Clouds  th'  unco  our'd  :>ky^ 
Cr  wet  the  thhfly  Earth  with  fulling  Shcwrs, 

Mil  ton's  Pamdife  Loft, 
You  have  fatisfied  my  Curiofity  with  regard  to  />tj 
^nd  /^Jifls ;  but  how  am  1  to  underftand  the  Reafon  of 
tliat  {  haeaomcnon  wliich  we  uluallv  call  a  Hoar- fro/if 
i  know  it  procxeds  from  Cold ;  but  lliould  be  elad  to 
know  the  Ivlv.iwxr  h-jw. 
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'  tHeon.  Cold  is  only  ^  comM^ative  Term,  and  %nifies 
nothii^  more  than  that  lefs  Degree  of  Heat,  which  we 
uTaaUy  call  a  moderate  Warmth.  Now  it  is  well  known. 
that  many  Bodies  will  liquify  with  one  Degree  of  Heat» 
and  become  fixed -with  another:  This  is  the  Cafe  of 
all  Metals^  Salts^  Oils,  fVatery  t^c.  With  one  Degree  of 
Warmth,  Water  will  appear  in  a  fluid  State ;  with  a 
lefe  Degree,  the  Particles  will  be  found  to  be  fixed, 
ooiigealed,  or  (as  we  ufually  term  it )  frozen.  Thus  the 
Vapours,  in  a  warm  Air,  are  in  a  fluid  State,  And  when 
xx>ndenfed  by  the  Coldnefs  of  tlie  Evening,  and  delcend, 
tbey  adhere  to  tho  Piles  of  Grafs  in  the  liquid  Form  o^- 

Sarly  Drops,  which,  in  that  Cafe,  we  commonly  call 
EW;  but'thefe  very  Particles  in  a  colder  Air  will  be 
fixed,  and  while  they  are  floating  in  the  Air,  they  make 
what  is  called  a  Rimy-Fog^  or  frozen  Mijh  When  thefc 
Particles  deicend,  ihty  fiill  upon  the  Grafs,  and  the 
Twigs  of  Shrubs  and  Trees,  and  make  a  beautifol  In- 
crafbtion,  which  is  called  a  Hoar^  or  IPTjite-Frofty  in 
ContradiftinAion  to  another  Sort,  which  is  called  the 
Black'FroJi^  only  bccaufe  it  dots  not  appear  white; 
and  this  Black-troft  differs  from  the  other  in  nothing 
more  thaii  this,  tliat  it  is  not  attended  with  a  Mift  or 
Fog. 

Euphrof  The  Account  you  have  given  of  freezings 
in  the  Parts  of  Water,  fcems,  to  me,  very  natural ;  but 
how  am  [  to  underftand  the  Manner  of  thofc  Particles 
becoming  JLxed^  which  I  think  you  have  not  fufBciently 
explained  ? 

Clcon.  It  is  certain,  from  Experience,  thrit  Fluidity 
in  the  Parts  of  moft  Bodies  is  promoted  (I  will  not  fay 
occafioned)  by  Heat;  and  Fixity  (or  freezing  in  Water) 
is  the  EfFedt  of  Cold,  or  a  lefs  Degree  of  Heat :  But 
to  defcribe  the  Mode  of  Action,  or  Proccfs  of  Nature  in 
this  Refpe£t,  I  will  not  pretend  to ;  for  what  I  fhould 
naturally  tliink  was  likely  to  account  for  freezing  is 
inconfiflent  with  another  Phoenomenon  of  tliat  Af&ir, 
t;/z.  that  all  thefe  Bodies,  in  a  fixed  State,  have  a  larger 
Balk  than  in  a  fluid  one.  This  Water,  fet  to  frcezinc; 
in  a  cylindric  Veffel,  will  be  congealed  into  a  larp;ci 
Bulk  of  Ice,  which  is  nothing  but  IP'ater  fined.  On 
the    other    Hand,  a    fixed    Metal,    as   Lcad^  Tin^   isc 
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when  melted,  or  liquified,  runs  into  a  Idler  Space,  or 
becomes  of  a  lefs  Bulk.  1  hefe  -  ppeai-ances  makb  it 
Ibtr.f  what  diflScult  to  account  for  thfe  Nature  of  frb  ling, 
of  Confipcaiation,  fo  perfe£tlv  as  one  mi^ht  vfifh ;  ind 
therefore  you  willeKcufe  my  faying  any  Thing  faotrdoa 
I  kno\T  upon  this  SuSjcft. 

En,.hrof,  Vcrv  readily,  dear  CU^nicus;  it  is  Ceftainly 
over-doing  the  Thin',  to  load  any  Theory  with  Coa- 
jethircs  ;  nor  was  I  ever  fond  of  anv  Hypothetical  RH" 
foninc;.  tho*  I  fhould  prefer  your  Opinion,  if  I  thofe  to 
be  inftruftcd  in  that  fuperficiai  Way.  ■  I  amgbd 
you  have  put  me  into  fo  good  a  Way  of  thinking  a&Dt 
this  coid,  but  vc  y  c  irious  Suh'ieft,  which  is  fo  elegaittlj 
defcribci'  by  the  late  ingenious  Dr  Broome,  in  the  follow- 
ing Lines. 

//  benjformv  ff^iffter^  from  thefr^toin  Norlb^ 
Borne  on  his  icy  Chariot y  iffuei  f:rth. 
7he  b'a  ed  Groves  their  verdant  '  ri^.e  rejign. 
And  i/aters^  hay  den  d  into  Cr-fiaiy  jrA  e  : 
Sharp  hkws  the  Rigour  of  the  piercing  Wtnds^ 
And  the  broad  Flood,  as  with  a  Breajh,  laie^  binds : 
El/n  the prcnd  ^^eas  forget  in     ides  to  roil^ 
Beneath  the  freezing  gJ  the  neither  n  i  ole  ; 
There  Waves  on  IVw  es  ni  fo'id  A'hto:tui:is  rijCy 
Ayid  /'kips  of  Ice  invade  tit  -iv^jud^rlvg  ikies  ; 
But  if  warm  IP  inds  a  vjatmtr  --  //  reftorcy 
And fofter  freezes  brutg  a  geniid  Sho^.ur^ 
The  gerial  ^ho'uur  revive,  the  cheurful  Hlainy 
A.idthc  hure  tiills  jlow  down  into  the  Main. 

B»»COML. 

Clan^  The  DocVor  has  cxpreflcd  the  Thing  vcrV 
elegantly;  and,  at  >our  Leifurc,  you  may  coniaJt  Mr. 
?"/P5m/Ws  poetical  Phlo'oph- at  large,  on  this  Head,  in 
his  //  inter  SeaJoK  \  and  the  next  Opportunity  that  ofTcT- 
I  liiall  take  to  explain  tlie  ISature  of  other  Meteor^)  to 
you. 
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DIALOGUE    V. 
^be  Nature  ntd  Generation  of  Meteors,  tcittinae^ 

Aurora  BcrealL^  &c. 

Enphrofyne* 

SINCE  our  laft  Interview,  the  Weather,  having  been 
very  cold,  gave  me  an  Op})ortunity  of  obfcrving» 
lAore  particularly,  the  various  Phtenomena  of  freezing, 
which  you  then  explained  to  me;  and  among  other 
Things,  the  Flcaks  of  Snow  very  much  entertained  me 
as  they  fell  on  the  Leads  before  the  Window.  ITiefe  I 
viewed  with  a  magnifying  Glafs,  and  thought  I  perceived 
foraetliing  very  beautiful  and  regular  in  their  Form.  Pray, 
what  Account  do  the  Phllofophers  give  of  this  ilriking 
Phenomena  we  call  Snow? 

Clean.    It  is  a  Subjc£l    every  Way  worthy  of  your 
Speculation,  and  o:ie  of  the  moft  curious  Proaufiions  of 
Nature.      F'his   has  been  already  intimated  to  you  by 
your  Glafs,  ajid  will  be  farther  evident,   when  you  view 
them  thro*  a  larger  Magnifier.     The  Philofophyof  5«ett?, 

in  fhort,  is  this. i  he  Particles  of  all  Salts  liave 

a  natural  Dirj;)ofition  to  run  together,  and  conftitute 
ibme  particular,  or  fpecial  Form ,  and  as  thofe  Particles 
are  originally,  and,  in  themfelves,  tranfparent,  and  clear 
as  Glafs,  or  Cryilal,  this  natural  A£iion  of  fhooting 
into' thofe  peculiar  Forms  is  what  they  call  CrystalI' 
ZATi^N  ;  and  the  Particles  fo  combined  and  configurated 
arc  called  the  Cryftals  of  fuch  and  fuch  Salts,  or  Metals. 
On  this  head  we  Ihall  be  much  larger  hereafter ;  it  is  fiif- 
ficicnt,  at  prefcnt,  that  you  confider  Water  a>  an  infipid, 
fluid  Salt;  and  that  in  the  upper  Region  of  the  Air,  whei*c 
the  Parts  of  nitrous  Salts  abound,  this  Difpontion  to  free- 
zing or  Congealation,  is  very  great  in  the  Winter  fcaions, 
when  the  r.tmofphere  is  much  lefs  heated  by  tlic  Siin^ 
Ray's:  The  Aqueam  Parikles^  therefore,  mixing  with 
I^itre^  immediately  (hoot  into  Crvfials^  and  lorm  the 
■original  Parts  of  Snaw^  whofc  Figure  is  truly  wr^n-iorful, 
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as  being  ftridly  mathematical  i  for  from  one  Point,  as  a 
Center,  they  irradiate  into  fix  different,  but  very  beau- 
titui  Parts,  more  or  lefs  connected,  and  variegated  with 
an  Appearance  of  a  vegetable  Form,  or  Nature.  Thefe 
ibowy  Cryfials,  being  of  this  hexagonal  and  ramous 
Form,  nukes  them  apt  to  hitch  into  and  hang  upon 
one  another,  'till  tlicy  make  a  Body  too  heavy  to  be  uip- 
portcd  by  the  Air,  and  then  they  deicend  in  the  Form  of 
F/atcs  of  Snow,  which  are  fmaller  or  larger,  according 
to  tlie  Degree  of  Cold  wliidi  forms  them  :  And  if  yon 
examine  one  of  tliofe  FJakes  of  Snow  by  your  GJafs^ 
you  will  plainly  fee  the  Truth  of  what  I  have  now  men- 
tioned, viz.  that  they  arc  only  a  Colledion  of  a  great 
Number  of  thofe  original,  regular  Cryftals.  1  hefe 
l)eing  of  a  lai^e  Bulk,  in  refpcft  of  their  Weight,  make 
tbcm  defcend  with  a  gentle  and  irregular  Motion  thro* 
tlic  Air ;  fo  that  a  Shower  of  Snow,  thro'  common  with 
us,  and  therefore  not  fo  much  rcgarged,  is,  in  itfelf, 
n  molt  beautiful  I'hing,  and  is  looked  upon  by  the 
Natives  of  fouthern  Ciimcs,  on  their  Arrival  heic,  as 
the  moft  extraordinary  and  amazing  Phenomenon  ct 
Nature, 

Kjiphrof^  What  you  now  obferve,  I  know  to  be  Faft, 
having  been  in  Company  with  a  Creole  Lady,  jui;  2,x- 
x\\Q^  \t\  En^-(fnd i\oiv\ 'i amaica,  a  Country,  where  Sncw 
and  Ice  have  been  heard  of,  but  were  nc\er  lecn  ;  I 
Ihall  never  forget  how  it  affcftcd  her  Mind,  whcnjkc 
fnft  iinv  this  new  Wonder  of  defcending  Snow.  Jt  was 
a  considerable  Time  before  fhe  could  Ipeak  a  Word, 
Handing  as  it  were,  in  fiient  /mazeracnt  for  feveral 
?.li;uucs;  nor  could  Ihe  be  prevailed  upon  to  turn  her 
Eyes  from  this  unufual  Sight,  for  more  than  half  an 
Hour,  'till  her  Attention  to  this  Phaenomcncn  had 
j^rcatly  impaired  her  Health  by  taking  a  very  great  Cold, 

;ind  other  Ulncfs  that  followed  : And  when  ihe 

was  Ihewn  a  Piece  of  Ice,  fhe  could  not  conceive  how 
it  xTus  poffil)!c  for  Water  to  he  transformed  into  luch 
wet,  aiid  iVippery  Giaf-,  r.s  Ihc  called  it.  One  may  fee, 
bv  t!ic:'e  IniMivccs,  how  littJe  Manjcind  are  apt  to  be 
aiFcacd  by  the  molt  wonderful  Operations  o\  Nature, 
WU'JM  rliev  become  the  common  Subjc-it  of  our  denies. — 

But, 


AND  LADY*6  PHILOSOPHY.     ^  aSj 

But,  pray,  C/e$nicus^  have  vou  any  Experiments  by  whkh 
you  can'illuftrate  this  Do^rine  of  Snow  t 

CUon.  Yes ;  and  a  very  curious  one,  which  is  thus  : 

1  take  this  tall  Phial  of  Aqua-fortls^  and  fct  it  by 

the  Fire,  'till  it  is  warm ; then  I  put  in  it  Filings 

of  pure  Silver ;  a  few  at  a  Time,  and  you  fee,  they 
preiently  diflblve  with  a  brillc  Ebullition : — At  lengthy 
■you  fee  the  Silver  diflblve  very  flowly,  which  is  a  Sign, 
that  the  Fluid  has  taken  up  as  much  as  is  neceflary  for 
our  Purpofe. 

Eupbrof.  All  this  I  obferve  with  the  grcateft  Plcafure. 
But,  pray,  let  me  alk  you  one  Thing,  by  the  Way : 
What  is  that  Copper-coloured  Fume  that  ariies  at  the 
Mouth  of  the  Phial,  every  Time  you  put  in  the  Silver  ? 

Clean.  That  is  a  fort  oi  ArJentCy  evaporating  as  the 
Silver  diflblves,  and  it  is  tlic  ftrongeft  Poifon  in  Nature  ; 
but  of  this  I  Ihall  give  a  more  particular  Account,  when 
we  fpeak  of  the  Nature  of  Metals, — I  wipe  the  Phial 
clean,  and  place  this  Solution  of  Silver  in  a  cold  Place 
in  the  Window ;— it  foon  becomes  clear  and  tranlbfcrcnt : 
—as  it  cools,  the  Silver  Particles,  like  thofc  of  Water, 
will  (hoot  intoOryftals  ; — ^and  feveral  of  thefc  running 
together  will  form  a  Flake  of  Silver  Snow,  and  vifibly 
delcend,  through  the  Fluid,  to  the  Bottom  of  tlie  Phiai. 
It  is  only  your  waiting  a  little  while,  and  you  will  pci- 
ceive  it  very  evidently. 

Eupbrof.  I  (hall  wait  with  Pleafure  for  this  extraordi- 
nary Sight. — 1  he  Solution  is  quite  clear,  and  almoft  ^old. 
If  1  am  not  miilaken,  I  think  I  faw  fome  Thing  like  a 
Flake  defccnd  :— I  fee  two,  three,  and  more,  verv  plainly 
defirend,  one  after  another:— They  now  defcend  fo  very 
j&ft,  as  perfeftly  to  reprcfent  a  Shower  of  Stiver  Snow. — 
Thole  Flakes  of  Snow  lie  upon  another  at  the  Bottom 
of  the  Phial  like  real  Snow  upon  the  Ground. — I  think 
tliis  one  of  the  fineft  Expeiiments  I  ever  (aw  with  my 
Eyes! 

Clean.  It  is  certainly  fo ;  and  if  you  ttkc  out  your 
Glefs,  and  view  thofe  'Cryftals,  as  they  lie  at  the  bot- 
tom, you  will  obferve  the  fame  Geometrical  Form  in 
them,  as  you  did  in  Aqueous  Snow.  I  could  contrite  this 
Experiment  to  be  ftill  much  more  iendble,  but  it  would 
take  up  too  much  of  our  'lime  atpreient. 

Eupbrof. 
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Etsphrof-  What  yoiJ  have  Ihcwn  mcis  very  Aiffident! 
The  natural  and  artificial  Snow  have  lb  exa^  a  Refem- 
blance,  that  my  Glafs  will  not  difcovcr  any  Diffisrenoe. 
I  fee  the  fame  regular  {lamificitions  in  one  9s  in  the 
other  ;  and*  prav,  how  loni;  will  this  Silver  Snow  remain 
at  the  bottom  without  diffolving  ? 

Clcon*  'Till  the  Weather  becomes  warmer.  For  whik 
it  remains  cold,  tliefe  Cryftals  wi.l  not  be  refolved,  even 
though  you  pour  off  tht  fluid  Part,  and  keep  them  dry 
in  the  Phial. 

Euphrof  Well,  It  is  all  very  wonderful.— And  when 
I  confider  the  Karth  covered  with  Snow,  and  the  Houfes 
cloathed  therewith,  and  the  Trees  bending  under  the 
Weight  of  it.  the  bleak  Scene  reminds  me  of  anctlier  De- 
fcription  of  Dr,  Broome^  which  is  very  poetical,  in  lliefe 
Lines. 

He  from  uct'ial  Trcafures  dowfttvardi  pours^ 
Sheets  cf  unfuilyd  Snow  in  iucid  Shuwrs  ; 
Fluke  after  Flahcy  ikro   Ah\  thick-waving  Jl'i€%^ 
^7 ill  one  vojljhining  //  ajle  all  Nature  lies, 
nen  the  pt  oud  Hills  a  yirgin  U'hitenejs  Jhed \ 
A  da'zzintg  Brightnefs  glitters  from  the  Mead  : 
Tlje  koary  Trees  refletl  a  Silver  Show, 
And  Groves  beneath  the  lovely  Burden  bow* 

Broome. 
Cleon.  To  this  I  may  add  another  Dcfcription  of  the 
-lame  Nature,  from  Ilomery   tranflated  by  Mr.  Pope^  as 
follows. 

As  when  high  Jove  hisfJycrp  Artillery  forms^ 
And  opes  his  cloudy  Afagazine  of  Storms ; 
Jn  Jyifitcr^  b.'t'iik  :nicGmfortablc  Ruin, 
A /i:(iWiy  imtndiitlzu  hines  the  Plain  : 
HcJlilU  the  ff'inds^  and  bids  the  Skies  tofJeep^ 
^Ihen  Pours  thcjiitht  7cmpejl,  thick  and  deep  : 
And prjl  the  McuyUain  Tops  are  cover  clCcr  \ 
Then  the  green  Fields,  nfid  then  the  fandy  Shore  : 
Bent  with  the  1!\:ight  the  Kidding  W^culs  arc  Jcen^ 
And  OKC  bright  If-djlc  hides  all  the  It  orks  cf  AJen : 
The  ehL!i)ig  Seus  a/ore  cibj^^riyin::;  <<;», 
Drink  the  dijjoijing  Fleece^  as  tiny  fall. 

Popjl's  Iliad. 
Befidcs  ti  good  deal  more,  of  this  Kind,  which  you  will 

find 
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find  in  Timfons  Sfofans^  and  other  Pieces  of  pbilofophi* 
cal  Poetry. 

Euphr^f,  I  fear  I  have  almoft  tired  you  on  this  Subjeft 
of  Snviv ;  but  you  are  yet  to  acquaint  me  with  the 
N;^turc  of  Hail.  I  prefame  I  ihall  not  be  fo  tedious  to 
yoy  on  that  Head. 

CUom,  The  Confideration  of  Hall  may  be  difpatched . 
in  a  few  Words.  For  you  are  toconfider,  that  it  I'eldom 
or  never  halls  but  when  the  Air  is  h/eavy,  and  the  Va* 
pours  aiceud  to  a  great  Height  in  it,  which  is  mpftly  tlio 
Q^  in  Summcr-^time,  wheri  Storfns  and  Hail  are  mvurk 
in^rc  fniquent  than  in  Winter.  In  the  higher  Regions 
of  ^c  Air,  the  cold  is  much  more  intenle,  and  therefore^ 
it  is  prcfumed,  a  much  greatqr  Quantity  of  Nitre  i^ 
tfak«r»  to  be  found-;  this  caufes  a  more  immediate  and 
fii«pnger  Congealation  of  the  aqv^us  PartlcUs^  and  bii\d& 
them  firmly  into  a  Sody  of  Ice  of  yariaa3  Magnitudes, 
or  Sizes,  according  to  the  Degrees  of  Cold.  TheTe 
becoming  coniideraibly  heavy  defcend  from  thofe  Heights 
with  great  Rjmidity.  in  the  Form  of  a  Shg^tr  of  Halu 
aod  when  the  HaiUuoncs  arc  very  large,  they  ftrikc  witli 
a  very  great  Yqxqc^  as  we  very  often  experience  to  our 
Coft. 

Euphrof'  This  I  well  know;  as  it  was  not  long 
before  your  Return  from  Cglle^Cj^  ttet  ^I  our  Windo^vs 
were  broke  by  an  eaftem  Stprm  of  Hail ;  and  I  remem- 
ber one  of  tnofe  Hail-ftones  were  more  tlian  half  an 
Inch  in  Diameter ;  and  further  I  obferved,  thofe  laige 
Hail-floncs  were  uot  near  a  round  Figure,  but  oblong, 
and  fiattiih.  Pray,  how  dp  ypu  account  for  the  Form  and 
Size  of  Hail-ftox>es  ? 

CUon.  '1  b^rq  13  fgmcthing  difficult  in  the  Theory  of 
Hail ;  'tis  not  e«ify  to  conceive,  how  fucb  large  Bodies 
Ihould  bo  joftantly  formed,  for  they  can  incrcafc,  in 
Bulk,  but  very  little  in  the  Time  pf  their  Pelcent ; 
however,  it  is  owing  tp  the  general  Principal  of  freezing, 
after  tlic  fame  Manner  as  we  fee  Cryftals  of  Copper  arc 
inftantly  foripod  in  Solutions  of  that  Metal,  with  a 
Tcquifite  Degree  pf  Cold.  'I  hen,  as  to  their  Figure, 
we  know  ftilTlefs  the  Reafon,  as  there  fce ws  to  be  nothing 
regular  in  it,  unlefs  fomething  of  a  conical  Form.     We 
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may  fuppofc  It  is  principally  owing  to  its  Motion  in  Ac 
Air  while  forming. 

Euphrcf.  Pray,  what  are  the  largeft  Sizes  of  Hail- 
ftoncs  tliat  have  been  obfervcd  ? 

Cleon.  I  have  never  feen  any  myfclf  exceeding  4  of  an 
Inch  in  Diameter ;  but  I  have  been  frequently  informed 
of  others  much  larger— A  Lady  particularly  told  me,  that 
fhc  faw  a  Hail  ftorm  abroad,  where  many  of  the  Stones 
were  as  large  as  a  Seville  Orange^^^And  a  Gentleman 
aflurcd  me,  that  he  faw  Hail-ftones  fall  as  large  as  com- 
mon Turnips,  and  fomewhat  of  the  fame  Form  ;  fcvcial 
of  which  he  nicafurcd  ;  one  of  which  was  full  eleven 
Inches  round.  Thefe  arc  the  largeft  Sizes  I  have  ever 
met  with  in  my  Enquiries. 

Euphrof,  Such  Storms  of  Hail,  I  fhould  think,  were 
very  Formidable,  and  muft  produce  ftill  more  direful  Ef- 
fefts  than  thofc  defcribcd  by  Garth  in  thefe  Lines. 

Thus  when  fom*:  Storm  Its  Cryjial  Quarry  rcnds^ 
jtnd]o\Q  in  ratflhig  Showers  of  Ice  defcends  \ 
A  fount  Athos  yhakes  the  Forces  on  his  BroWy  T 

IP'hile  down  his  wounded  Sides  frejh  Torrents  flow y        f 
Jnd  Leaves  and  Limbs  of  Trees  q  er-Jpread  thel  ale  heloW'j 

Garth. 

And  again  Virgil, 

jfs  when  thick  Hail  comes  r at ^^ ling  in  the  JVindy 

J  he  Plowman,  Vajfengery  and  lab*  ring  Hind, 

For  Shelter  to  the  ncL'hbouring  (-overtsjlyy 

Or  housdy  or  ftfc  in  hollow  Caverns  lie ; 

But  that  o\t' blown s  when  Heavn  above  them  fm'uciy 

Return  Iq  Iravely  and  renew  their  Toils, 

Dryd.  Virgil. 

And  laftly,  my  favVite  Author  on  this  Subjeft  : 
He  from  loofe  Vupoursy  with  an  icy  Chainy 
Binds  the  round  Haily  and  moulds  the  harden  d  Rain  : 
7heJloney  Tcmpfl^  with  a  ri'fljing  Sound y 
Beats  the  firm  GUbey  rclultlKgfrom  the  Ground  \ 
Swiftly  it  fallsy  and  as  it  falls  invades 
The  rifiv.g  Htrh.  or  I reaks  the  fprcading  Blades  ; 
JVhile  infiut  Flowers  that  ra:s\i  their  blooming  Headu 
CrujVd  by  its  Furyy  fink  into  their  Beds, 

Broome. 
The  Coiirro  of  our  Enquiries  leads   me  to  alk  your 

Opinion  conc-Tning  Lightlninc  and  TnuNDER» 
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Cli$n.  With  rcfpcdi  to  th^fc  fitry  Meteorsy  as  Acjr 
e  commonly  tailed,  I  Ihall  give  you  the  beft  Account 
'  them  that  I  can  learn  from  Sir  Ifaac  Newton^  who 
one  has  reafoned  juftly  concerning  the  Nature  of  Fire 

Xnral.  From  him  we  learn,  that,  when  by  the 
t  Heat  of  the  Sun,  in  the  Summer  Time,  great 
;uantities  of  Exhalations  from  fulphurepus  and  othef 
imbuftible  Matters  are  raifed  into  the  upper  Regions  of 
e  Air,  and  thefe  meeting  and  mixing  with  the  Nitre, 
I .  Incalefcence  will  immediately  enfue,  and  oftentimes 
al  Accenfipn,  or  Production  of  Flame ;  and  this,  if  it 
ippcnf  in  the  Evening,  or  Night  Time,  is  what  is 
ilgariy  called  Lightning,  if  it  happens  in  any  on^ 
nticmar  Part  of  the  Heavens  only:  But  when  the 
tmotphere  is  more  generallv  replete  with  thefe  coip- 
iftible  Exhalations,  they  make  a  more  general  Confla<^ 
"adon,  and  burn  with  one  cpntinued  Flame;  illumi- 
tting  all  that  Part  of  the  Heavens  in  a  moft  tremendous 
[smier  to  thofe  who  have  not  been  ufed  to  fee  or  think 
tout  fuch  Things.  This  the  Philofophers  call  the 
unra  Borealisy  /.  e.  the  Northern  Lights.  But,  indeed, 
ere  feldom  a  Summer  pafles,  but  more  or  lefs  of 
lit  Kind  may  be  obferved  about  the  Time  of  Autumn^ 
It  odly  in  tho  northern,  but  in  any  other  Part  of  the 
iesvens. 

Supbrof  Pray,  CUonicuSy  what  kind  of  Experiments 
ive  you  to  illuftrate  this  Wonderful  Phaenofaienon  of 
aj  Meteors? 

Uli9n.  Many  of  different  Kinds  ;  feme  of  which  yoa 
ay  eaiily  fee  tried,  without  being  {hocked  at  the  Effed  % 
r  Inftance;  ■  1  You  fee,  I  take  the  red-hot  Poker, 
id  dropping  a  few  Corns  of  Gun-powder  on  it,  they 
nmediately  take  Fire,  and  flafh  like  Lighming;  for 
run-powder  is  nothing  but  Sulphur,  Nitre^  and  Coal 
ixt  together.  The  Coal  prefendy  takes  Fire  by  the 
tiallcft  Spark,  by  which  the  Sulphur  and  Nitre  are 
idted,  and  burft  into  Flame,  juft  as  diey  do  in  ttic 
leavens. 

Euphrof.  Well !  this  I  like  to  fee.  I  am  not  fearful 
t  fuch  fmall  Explofions.  What  other  Experiments  ^t 
tiit  Kind  can  you  mew  me  with  Safety^? 

Vot.  I.  U  Qlf9n. 
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-    CieGTi.     Several,  one  of  which  is  thus  :  You  &e» 

I  ;»kc  this  large  Florence  Fialk,  and  put  into  it  a  finail 
i  >i^.i-::tity  of  Oif  of  Vitriol,  with  four  Times  its  C^iantitj 
Cil  Yv'cirtT,  which  will  produce  a  cciificierable  Heat,  is 
yc;i  wiil  find  by  applying  your  Hand  to  the  Glafi,— 
i'hcn   1   mix  with  it    a  few   Steel-filings  j- 


you  I'w'c  an  EbuLition,  and  a  white  Vapour  arife.- 
In  the  next  Place,  I  apply  a  Candle  to  the 
\  apour,  and  it  immcdiatdy  takes  Fire,  with  a 
Fuhr.i nation,  or  Flafii  like  Lightning."  ■■  ■  In  the  !a£ 
F1..CC,  by  applyir.g  tlie  Candle  feveral  Times,  you  ice 
the  like  Corjifccitions^  and  fometimes  the  Flame  fills  the 
Body  of  the  Glafs,  where  it  circulates  about,-  and  ^ 
pears    like  an    Aurora  Borealis  in   Miniature.  AnJ 

thus,  you  fee,  how  far  we  can  imitate  Nature  by  Ait; 
pnd  that  in  the  moll  terrible  and  tremendous  of  all  her 
Works;  Such  Subje6ls  as  thefe  afFbrd  the  fubliincft 
Themes,  not  only  to  the  Philofopher,  but  alfo  to  the 
Divine  and  the  Poet«  The  Philofophe*  inveftigates 
the  Nature  of  the  Thing;  the  Theologift  (hews  its 
important  Ufe  in  the  OEconomy  of  Providence^  anJ 
die  Poet  renders  it  ftill  more  ftriking  by  the  Force  ot" 
ExprefSon  and  Defcription.  An  Inftance  of  this  vt 
hiivc  from  Lucan  : 

Such,  zvhtle  Earth  trembles^  and  Heaven  thurders  huds 

Darts  the  fivift  Lightning  from  the  rending  Cloud  \ 

Fierce  thro"  the  Day  It  breaks^  and  In  Its  Flight 

The  dreamful Blaji  confounds  the  Gazer'' s  Sight ; 

RefifUefs  In  Its  Ccurfe  delights  to  rove^ 

Jvd  cleaies  the  Temples  of  Its  Majler  Jove ; 

Alike  where'er  It  pajfes  or  returns^ 

U'lth  equal  Rage  the  fell  Dejlr  oyer  burns  ; 

Thai  ivlth  a  IPl.irl^  full  In  its  Strength^  retires j 

And  rccolleSls  t})e  Force  of  all  its  f cotter  d  Fires. 

Rowe's  Luca.n 
Ai.cther  Inftance  we  have  from  the  lUad. 

As  when  by  Lightnings  Jovc'j  atherlal  Pcw^r 
Foretells  the  rattling  Hall  or  weighty  Shoit/r^ 
Or  fends  foft  Snows  to  zvhlten  all  the  Shore^ 
Or  bids  the  brazen  Throat  of  IVar  to  roar  \ 
B\  Fits,,  one  Flajh  fucceeds  as  one  explresy 
and  Hcav'n  fames  thick  with  momentary  Fires. 

Pope's  Uxa^- 
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Euphrof,  Thefe  are  very  beautiful  Imitations,  indeed; 
and  fince  you  have  recommended  Mr.  Thomfon*s  Seafons^ 
I  remember  a  Paflage  there,  as  much  to  the  Purpofc 
on  the  Aurora  BorealiSy  which  he  thus  vtry  poetically 
defcribes  : 

Oft  in  this  SedfoTiy  fileni  from  the  Norths 
A  Blaze  of  Meteors /hoots  ;  enfweeping  firjl 
Tie  loiuer  Skies,  they  all  at  once  cotivcrge 
High  to  the  Crown  of  Heaven,  and  all  at  once, 
Relapfmg  quick,  as  quickly  reafcend. 
And  mix  and  thwart,   exti?iguijh  and  renew. 
All  Mthcr  courfmg  in  a  Maze  of  Light, 

From  Look  to  Look  Contagious  thro*  the  Croud 
The  Panic  runs,  and  into  wond*rous  Shapes 
TV  Appearance  throws :  Armies,  in  meet  Array, 
Thronged  with  aerial  Spears  and  Steeds  of  Fire  j 
'Till  the  long  Lines  of  full  extended  War, 
In  bleeding  Fight  commix^ d,  the  fanguine  Flood 
Rolls  a  broad  Slaughter  6*er  the  Plains  of  Heav*n, 

THOaMS.  Seasoksj 
But  to  bring  up  the  Rear  of  thefe  dire  Phacnomena,  let 
Thunder  next  employ  our  Attention.     Pray,  what  is  the 
Nature  and  Caufe  of  that  ? 

Cleon.  Thunder,  properly  (peaking,  is  neither  a 
Phxnomenon,  ror  a  Meteor,  as  it  confifts  altogether  in 
Sound ;  for  you  are  to  Icnow,  that  when  the  combuftible 
Matters  in  the  Heavens  take  Fire,  or  kindle  into  a  Flame, 
if  there  be  no  Refiftance,  they  only  explode,  or  flafh 
away  without  any  Thing  more  than  the  Phxnomenon  of 
Lightning,  which  is  generally  the  Cafe  or  a  rare  and 
unconflned  Air,  as  we  often  fee  in  the  autumnal  Evenings  ; 
but  tlie  Cafe  is  far  otherwife,  when  thefe  fermenting 
Matters  are  contained  in  the  denfe  Body  of  a  Cloud.  The 
great  Refiftance  which  they  meet  with,  in  this  Cafe,  oc- 
cafions  an  equal  Power  of  re-a(£lion,  which  is  fpent  wholly 
on  the  Body  of  the  Cloud  and  ambient  Air ;  which  Afr, 
by  this  Means,  having  its  Vibrations  excited  in  the  higheft 
Degree,  occafions  thofe  \tTy  loud  Reports  from  tlie  upper 
Regions,  and  expanding  over  all  the  inferior  Parts  of  the 
Atmofphere,  propagate  thofe  awful  Sounds,  which  we 
call  Thunder  ;  for  Sound,  you  muft  know  by  the  Way 
confifts  only  in  the  pulfive  Motion  of  the  Air,  which   I 

U  2  fhall 
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fiudl  more  fully  explain  to  you,  when  I  come  to  (peak  of 
the  more  pleafmg  Modulations  of  this  Medium,  produdng 
the  more  agreeable  Notes,  which  make  Harmony  am 
Mufic. 

Euphrof  I  cannot  tell  which  will  entertain  me  molL 
The  loud  Voice  of  Thunder  fo  ftiangely  affeds  the 
Powers  of  my  Mind^  as  to  be  agreeable  and  tenible  u 
the  fame  Time ;  and  you  fee,  I  am  a  Devotee  to  Mufici 
by  my  conftant  Application  to  the  Practice  and  Study  of 
it  J  and  I  muft  fay  this  for  myfblf,  that,  if  I  ha\'e  anr 
Ingenuity,  it  lies  principally  in  my  Fingers  Ends.  I  fhall 
long  for  a  Lefture  on  Mufic ;  but,  at  prefent,  pray,  go 
on  with  your  celeftial  Thorough-boTs. 

Clean*  To  tell  you  the  plain  Tnith,  tho'  I  am  a  young 
jVIan,  I  am  yet  an  old-fafhioned  PhilofojAer,  and  cannot 
help  thinking,  that  Sir  Ifaac  Newton^s  Method  of  ex- 
plaining the  Caufes  of  thefe  great  Effefb  is  much  preftr- 
able  to  an/  new  Hypothefis  of  the  Modems.  He  tells  us, 
in  his  Treatife  of  Optics,  that  Lightening  in  the  Hea- 
vens, is  analogous  to  the  flafhing  of  Gun-powder,  uncon- 
fined,  and  that  Thunder  is  a  fimilar  Effc£k  to  the  Report 
of  a  Gun  from  the  Powder  kindled,  but  confined  in  die 
Barrel ;  and  to  thofe  other  chymical  Explofions,  from 
what  they  call  Pulvis  i^  Aurum  Fulminans,  which  arc 
Powders ;  fuch  as,  wheji  laid  upon  the  point  of  a  Knife, 
and  held  over  a  lighted  Candle,  explode  with  a  ven* 
tiidden  and  loud  Report ;  which  Sort  of  Experimcits  arc 
fo  (hocking,  that  I  fhall  not  terrify  you  with  them. 

Euphrof.  I  fhall  take  your  Word,  Cleonicus^  for  that, 
2S  I  am  not  fond  of  feeing  any  Thing  that  is  fhocking  and 
terrible ;  and  fo  afFcfted  is  my  Mind  with  the  Thoughts 
of  Thunder,  that,  when  any  Thing  of  that  Kind  is  likely 
to  happen,  I  generally  get  into  a  Corner,  as  it  were  » 
avoid  the  Blow.  I  had  much  rather  read  the  Defcripdon 
of  it  in  the  Poet ;  and  it  even  makes  me  fhudder  then,  ^ 
in  the  following  Lines  of  Dr.  Broome  : 

Mean  Tune  from  ev*ry  Region  of  the  Sky^ 
Red  burning  Bolts  inforky  Vengeance  fly  : 
Dreadfully  bright  o'er  Seas  and  Eartl  they  glare ^ 
And  hurjlsof  Thunder  rend  tV  encumbered  Air  j 
At  once  the  Thunders  of  th"  Almighty  foundy 
Hcav'n  lowersy  defend  tlje  FUodsj  and  rockt  the  GrotenJ. 

Broome. 
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£ut  more  particularly  the  Defcription  of  a  Thunder-fiorm 

by  Mjr.  Thomforiy  in  the  following  Lines. 

How  changed  the  Sane  /  in  blazinw  Height  of  Nim^ 

TheSun^  apprejidj  is  plung^ d  in  Umkeft  Glomi. 

StiU  Horror  retgnsy  a  dreary  Twilight  round 

Of  juggling  Night  and  Day  malignant  mix*d* 

Far  to  the  hot  Mquator  traudingfafty 

Wherey  highly  rati ffdj  the  yielding  Air 

Admits  their  Stream^  tncejfant  Vapours  roUj 

Amazing  Clouds  on  Clouds  continual  heaped  % 

Or  whirl*  d  temp^uous  hy  the  gu/iy  JVind^ 

Orfilent  borne  alongy  heavy  andjlaw^ 

IVith  the  big  Stores  of  Jireaming  Oceans  charged. 

Mean  Tsmej  amid  tbeje  upper  Seas  condensed 

Around  the  cold  aerial  Mountain's  BroWj 

And  by  confli£iing  Wings  together  dafi*dy 

The  Thunder  holds  his  black  tremenebus  Throfte  ; 

From  Cloud  to  Cloud  the  rending  Lightnings  rage  ; 

*77//,  in  the  furious  Elemental  JVar 

Dijjolv'dy  tie  whole  precipitaud  Mafs 

Unbroken  Floods  and  folia  Torrents  P^urs. 

1  HOMS.  SsASONSt 

I  recoiled  at  preient  but  one  Thing  more  to  enquire 
ibouty  relative  to  thefe  Subjeds,  and  that  is  what  has 
eften  filled  me  with  the  greateft  Horror ;  I  mean  what 
js  ufually  called  a  Thunder  Bob*  Pray,  what  is  your 
Opinion  of  that  ? 

Cleon,  This  is  an  Aifiur  of  the  moft  folemn  Confldera- 
tion,  and  muft  certainly  fill  every  refleding  Mind  with 
Horror,  when  we  confuler  the  many  dreadful  EfFe^  that 
are  often  produced  by  it :  Infhmt  D^th  is  the  immediate 
Effect  of  its  Stroke  m  Animals.— The  flrongefl  Trees 
are  rent  and  torn  afunder. — ^The  fineft  Buildings  at  once 
demoliflied,  and  the  hardeft  Metals  in  a  Moment  diiTolveJ. 
*  ■  "Such  are  the  Effects  of  the  greatefl  and  mofl  for- 
midable Powers  in  Nature.  The  Subfbnce  of  thefe  Bolts 
confifts  of  a  compaA  and  undiflblved  Body  of  ignited 
Matter,  which  has  not  Time  to  explode  in  the  Air,  but  is 
darted  with  the  Velocity  of  Light  itfelf,  to  the  ObjeAs 
on  the  Surface  of  the  Earth,  which  it  ftrikes  with  an 
inconceivable  and  irrefiftible  Force,  dcftroying  the  Na- 
.  lure  and  Texture  gf  e\'cry  Thing  that  fhmds  Ih  its  Way. 

U3  Ni; 
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Not  only  our  Hiftories,  but  even  our  Memories  retain  but 
too  many  Inftanccs  of  thefe  difmal  £lfe6b.  We  may  con- 
fider  the  Matter  of  Lightning  in  three  different  states ; 
the  Firft  is,  that  in  which  it  only  explodes,  and  fiaflies 
away  without  any  Force  to  do  narm;  the  Second  is, 
when  it  explodes  with  greater  Force  and  Dcnfity;  the 
Eftccls  of  this  are  oftentimes  too  fenfible  at  a  Diftance, 
ftriking  the  unhappy  Sp^£btor  with  Blindnefs,  and  ietting 
Fire  to  Sticks  of  Corn,  Houfcs,  Wr.  The  Third  State 
is  that  of  the  Thunder-bolt ;  but  I  have  (aid  enough  on 
this  Hcp.d.  We  (hall  rake  the  next  Opportunity  to  con- 
iiJcr  the  Nature  of  Elecfricity  ;  a  Subject  nearly  allied  to 
tr.ir,  but  whofc  Phaenomena  and  Eftects  are  more  inno- 
cent, and  much  more  entertaining. 


DIALOGUE     VL 

On  the  Nature,  Phaenomena,  and  Experiments  of 
Electricity. 

Euphrofyne* 

YO\3  very  agreeably  concluded  our  hft  Converfation 
by  prom  lung  to  give  an  Account  of  the  Nature  of 
Llcctricitv,  wr.ich  you  then  tola  me  had  fome  Relation  to 
ihc  Nauire  of  Lightning  and  Thunder. 

CItoi:,  1  did  ;  ai:d  )ou  may  now  cxpe<Sl  as  much  on  that 
Subject  as  I  kiiow  of  the  matter  myfelf,  which,  to  fay 
the  Truth,  is  not  a  great  deal.  However,  its  Relation  to 
LiiililiiinL;:  i.nd  i'hui.der  is  obvious,  imd  confifts  in  the 
](^;u.^vin^;  F.irticuiars.  i.  It  conJifts  of  a  fine  ethcriJ 
A i alter,  v/hich,  when  fuilicieiiily  condcnfcd,  appears  in 
tiie  Form  of  Fir^;,  and  fuch  is  the  Cafe  of  the  Matter  of 
J.ightuinj:.  2.  In  a  State  of  CorJcnfation,  this  eleftrical 
I.'latLtr,  like  that  of  Lightning,  is  ftrongly  elaftic  and 
c.xpi(>ii\i.-,  3.  it  will  produce,  when  fufficiently  denfe, 
the  ElKcis  firnlLir  to  thoij  of  Lightning,  in  burning,  and 
fctting  Fire  lo  orlicr  Bodies.  4.  It  produces,  in  the  Ex- 
ploi'on,  a  very  fcnhble  Report,  which  may  be  eftcemed  a 
kind  of  TluindL-r  in  ]\Iiniatuie.  5.  The  Effect  of  fuch 
an  Kxplof^cn  '.l  \  cry  fcnllble,   and  lomctimcs  very  great  on 

the 
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lie  animal  Syftem ;  (o  as  to  produce,  not  only  Uneafiiicl's 
jid  Pain  to  a  great  Degree ;  but  even  to  inflict  Dcjth 
tfelf;  for  not  only  Birds  and  fmaller  Animals,  but  Mlui 
limfelf  has  fallen  a  Vifiim  to  its  Force.  6.  The  Ve- 
ocity  of  elc^bical  Matter  is  like  that  of  Lightning,  a:- 
noft  inftantancous,  and  probably  the -fame  with  th:it  ct 
Light  itfelf. 

£ufbrof.  Thefc  arc  wonderful  Properties  of  Matter 
indeca  !     Pray,   how  came  they  at  firft  to  be  difcovercd  ? 

Ckon.  The  Properties  of  fclccbicity,  like  moft  other 
Things,  received  a  gradual  Difcovery  and  Improvemer.t ; 
and  it  is  now  become  almolt  a  Science.  It  has  been 
always  obferved,  that  Amber,  Jctt,  Se::ling-wax,  GJafs, 
and  other  elaftic  and  polifhed  Bodies,  would  upon  rubbing, 
attraA  and  repel  light  Bodies,  as  Hairs,  Feathers,  Dowii, 
Duft,  Wc,  and  as  this  Property  was  moft  conl]>icuous  in 
Amber,  which  in  Greek  is  called  EleSlron^  therefore  this 
peculiar  Power  of  that  Body  was  called  EU^fricity, 

Euphrof,  I  fuppcfe,  but  little  of  this  Affair  was  known 
till  lately :  How  far,  pray,  might  the  Knowledge  of  the 
Anticnts  extend  in  this  Particular  ? 

Clem.  It  was  fcarce  any  Thing  more  than  a  few  en- 
tertaining Experiments  j  tor  by  rubbing  the  Pieces  of 
Amber,  Sealing-wax,  i^c,  they  would  often  innocently 
amufe  themfclves  with  the  Attraction  and  Repulfion  of 
tight  Bodies  of  different  Kinds  and  Forms  j  fomc  of 
miich  I  (hall  (hew  yoii  for  your  prefent  Entertainment. 
Thus,  you  fee,  this  Piece  of  Amber  in  the  Heiid 
rf  my  Cane,  when  gently  rubb'dby  my  Glove,  it  attracts 
Ac  Hairs,  tlie  Feathers,  and  thefe  fmall  Pieces  of  Leaf- 
Gold.-^— I  rub  this  Tube  of  Gbfs  in  the  fame  Manner, 
and  it  attrafts  ihofe  Objects  flill  more  itrongly. 

Euphrof.  Well  !  this  is  very  pretty  indeed  j  but  I  ob- 
ferve,  they  are  not  only  attracted,  but  foon  afier\\\ird 
repelled  from  the  Tube.  Fray,  CUonicuSj  how  is  tint  to 
be  accounted  for  ? 

Clion,  Why  tnily,  my  Euphrofyne^  this  is  a  kind  of 
sccmh  Philofophy :  However,  you  muft  underlland,  th.tr, 
^upon  rubbing  of  the  Tube,  there  is  a  Motion  produced 
of  this  Electric  ^ther  from  the  Farts  round  about  it 
towards  the  Tube,  or  Piece  of  Amber  i  and  th»  f:  lu.c 
J*articles,  in  their  Way,  lay  hold  of    ihofc  li^h:  liodits, 
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and  cany  them  with  thcmfelves  to  the  Tube  j  fo  diat,  in 
reality,  though  this  Appearance  feems  in  itfelf  an  Attrac- 
tion, it  is  really  produced  by  the  Impulfe  of  thefeedw- 
Teal  Particles  ;  and  when  thpfe  light  Bodies  have  tdtichid 
the  Tube,  and  become  themfelves  poflefled  of  the  define 
Mattef  to  a  proper  Degree,  they  then  fly  off,  and,  in  thii 
Ciife,  may  be  properly  feid  to  be  repelltd  by  the  Tube. 

JEuphrof.  But,  pray,  CUinicus^  can  you,  by  any  Ex- 
periments, fhew  me  this  Matter  ot  Eleftricity;  fcr 
otherwife  it  is  talking  to  me  in  the  Dark  ?  » 

Clf$n,  Yes ;  come  \vith  mt  into  this  dark  Room,  and 
then  you  will  view  it  in  its  proper  Light. — 

Euphrof Well !    it  is  dark   enough   fure.— What 

am  1  to  fee  here  ? 

Cleon,  You  will  now  fee  in  the  Dark  what  ydu  couU 
not  before  perceive  in  the  Light. — I  rub  the  Tube  with 
a  Piece  of  bil'd  Silk,  and  you  fee  the  Sparks  of  Ymrr 
I  rub  it  (Vill  more  brifkly,  and  you  fee  the  the  Sparks  changed 
into  Flaflies  \ — Fkflies  many  Inches  in  Length,  ami 
very  much  refcmbling  the  forked  Lightning  of  the  Skies, 

Euphrof,  I  do;  and  it  is  amazing,  as  well  as  very 
^entertaining  to  behold. — I  not  only  fee  but  hear  it  lifct- 
wife.  What  is  it  I  hear  like  the  Crackling  of  a  green 
Leaf  in  the  Fire  ? 

Clcon.  The  crr.ckling  Noife  you  hear  is  occafioncd 
thus :  After  I  have  given  a  brifk  Stroke  downward  upon 
the  Tube,  I  carry  my  Hand  quick  along  by  the  Side  of 
it  upwards,  at  a  fuiJl  Diftance ;  by  this  Means  the 
electric  Matter  is  conrlcnftd  between  the  Hand  and  the 
1'ubc,  in  the  fcvcral  Parts  of  it,  which  occafions  the 
fmall  fucccflive  Explofion^,  or  Snappinps,  which  you 
hear. 

Euphrof,  Well  f  thefe  Corufcations  and  Explofions 
are  very  furpiizing  indeed  ;  I  could  never  have  thought 
there  were  fuch  Powers  in  Nature,  had  you  not  con- 
vinced me  of  them  by  Experiment, — and  is  it  this  Fiit 
that  I  rK>w  fee,  that  fetches  and  carries  thofe  light  Bodies 
to  and  from  the  Tube  ? 

Cleou,  It  is  in  the  light  Room  the  invifible  Agent  that 
produces  thcfe  EfFects.  At  prcfent  we  fhall  leave  our 
dark  Apartment  to  explain  another  Property.^— -You 
obfcrvc,  my  Euphrofym^    that  when  the    Piece  of    Leaf* 

Gold, 
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Gold,  or  downy  Feather,  is  once  repelled  from  the  Tube 
I  puriiie  it  with  the  Tube,  and  conftantly  keep  repelling 
jof  it ;  nor,  if  the  Tube  be  ftrongly  excited,  will  it  coma 
tD  it  again,  till  it  has  touched  fome  other  Body. 

Euphrof  'Tis  pleafant  enough  to  fee  how  you  perfecute 
Ac  I'eather.  It  feems  to  endeavour  to  avoid  the  Tube 
by  every  Method  of  Flight;  but  how  do  you  account  for 
the  Reafon  of  this  odd  and  comical  Appearance  ? 

CUtm.  Thefe  Bodies  in  contad  with  the  Tube  are  filled 
mth  the  elefbic  Virtue,  which,  as  I  (aid  before,  as  foon 
a$  they  have  received  to  a  fufficient  Degree,  will  be 
repelled,  and  will  be  continually  repelled  fo  long  as  diejr 
ire  over-charged  with  this  eledfaical  Matter  ;  for  we  (hall 
dways  find  by  Experience,  that,  when  any  two  Bodies 
lire  DoBefled  with  one  and  the  ikme  Power,  whether  of 
Ekoricity,  Magnetifm^  or  Gravity,  they  will  conffcuitly 
iqpd  eacn  other ;  but  when  one  ot  thofe  Bodies  comes  to 
tXMich  another,  not  fo  replete  with  this  Virtue,  it  will 
iomut  the  Surplus  of  its  Ele£h4city  to  that  other  Body, 
ana  be  reduced  again  to  its  original  State ;  and  hence  tne 
Rcaibn  why  they  fly  fo  quicMv  backward  and  forward 
tictwcen  the  Tube  and  the  Taole.  Since  as  b&  as  they 
receive  at  one,  they  difcharge  it  at  the  other. 

Eupbref.  I  know  not  whether  I  underftand  you  per- 
<effly.  Do  you  mean,  that  Bodies  in  general  are  poC- 
feffid  of  a  certain  Quantity  of  this  Force,  and  that  they 
receive  more  by  the  excited  Tube,  and  by  that  Means 
become  repelled;  and  that  when  fuch  a  Body  touches 
another  that  is  not  ele£faified,  it  lofes  all  that  is  over  and 
adxyve  its  natural  Quantity,  and  then  is  liable  to  be 
attra£led  a^n  ? 

Ck9n.  That  is  the  very  Cafe,  lb  far  as  I  have  hitherto 
woceeded  ;  but  one  Thing  more  is  to  be  obferved,  that 
Bodies  will  be  liable  to  1^  repelled,  not  only  when  they 
have  too  much,  but  alio  when  they  have  too  little  of  tKe 
dedrical  Matter;  and  further,  that  fome  Bodies  wiU 
fill  others  with  a  greater  Quantity  of  Eledricity  than 
they  natun^y  have,  in  which  Cafe  they  are  faid  to  eU£frify 
them  po/hiveiy ;  and  other  Bodies  are  found,  that,  when 
fxcitra  by  rubbing,  will  difpoflefs  fuch  as  touch  diem  of 
a  Part  or  what  they  naturally  contniti,  and  thefe  are  then 
laid  to  be  fU^ififd  mgatively. 

Eupbrdf. 
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Euphrof.  This  pofiiive  and  negative  Doch-ine  of  Efcc- 
tricity  is  foirierhing  fo  now  to  me,  and  the  Subjc£i  of 
£te<Stricity  fuch  as  I  am  ib  little  acquainted  with,  that  I 
fcarcely  know  what  to  make  of  it ;  or  how  to  fafhion  my 
Intellects  for  undcrftanding  it,  I  midl  beg  your  AlEftance 
in  this  Cafe,  if  poffiblc,  by  Experiments. 

Cleon.     That  I  (hall  do  very  readily.     Now  obferve,  I 
tye  a  fine  Feather  to  a  Thread  of  Silk,  and  eleSrify  it 
with   the  Tube   very  ftrongly.— It  is  now  conflandy 
repelled  by  the  Tube,   you  fee. — I  now  talcc  the  Stick  of 
Sealing-wax,  and  excite  it,  and  upon  applying   it  to  the 
Feather,  it  immediately  attnidts  it. — So  likewife  the  Piece 
of  Leaf-Gold  is  coi:ftajitIy  repelled  by  the  glafs  Tube- 
But    you    obferve    it    is    immediately    attraifled    by    tfac 
excited  Wax.     In  fliort,  every  Thing  repelled  by  Gb6 
is  attrafted   by  Sealing-wax,  Amber,  Jctt,   and  uich  like 
Bodies  ;  and  as  thcfe  "coiifift  for  the  moft  Part  of  refinous 
Subflanccs,    it  occafions    the    two-fold  Diftinclion  of  a 
refinous  and  vitreau  Ehcfricity,     But  upon   a   more  nice 
Confideration  of  this  Affair  by   the  Moderns,  it  is  found, 
that   Glafs  electrifies    Bodies  by  adding  to   their   natural 
Quantity,  and  other  Bodies  by  dfiminifliing  it,  therefore  wc 
have  ROW  the  new  Diftiniflion  of  GAt/j  electrifying  pofitivelj^ 
and  rtj'vizus  Bodies   tiqutrji'Iy,     Some  other   Experiments 
will  tend  It)  il]ui>r:;tc  "this  AflUir  more  fully.     But  before 
wc  come  to  ihzir.^  I  mult  cl  llrvc  to  you,  that  fome  Bodies 
will  commuiHCiite  Electricity  from  one   to  another,    and 
others  will  Jior.     Thus,  if  1  hang  a  Feather  by   a  flaxen 
Thread,  the  E!c<fl:ricity  will   pafs   from  the  Fe«ther  thro' 
that  Thread   to  any   Piece  of  Wood,  or  mctallij-.e   Sub- 
ftancc,    it  is   fufpcnded  by,    and  this  Thread   is,    in   fuch 

a  Cafe  tcnncd    t!ie    CoriduSfor  of  Ekciricity. By  this 

Means,  you  obferve,  when  I  apply  the  excited  Tube  to 
thj  rV'iit^'.cr,  it  is  conftantly  attracted ;  becaufe  the  elec- 
trical M:jtter  is  carried  off  by  the  Thread  as  faft  as  it  is 
received  by  ihc  Tube.— On'  the  other  Hand,  you  fee, 
-.mother  FeathcT  fufpcnded  by  a  fdken  String,  and  another 
by  a  HorCe-hijii-,  both  pcrlcJt.-y  ilry,  i^nd  ^upon  applying 
the  Tube  you  fee  they  are  con{T:\:uly  repelled  ;  the  Rcafon 
cf  wliich  is,  that  thofc  Bodies  will  not  c^f  themfclvcs 
conduct,  or  c:>rry  off  the  El -.-1: city  from  the  Feather, 
beinr?-  iiat-i  .Jl;-   \x.-.\c\.q   with   thi.^  Fl'iii.i,   and  ::re  or.  this 

Account 


AND    LADY'S    PHILOSOPHY, 


29a 


rcount  rai-ged  among  the  Number  of  eleSfrical  Bodies^ 
d  are  called  EkHrics  per  Se  ;  whereas  thofe  that  conduA 
e£faricity  arc  culled  Non  Elegies.  Thus  much  was 
ccflary  to  premife,  by  Way  of  Definition  ;  but  what 
lates  to  the  RatiG7iale  of  the  various  PhancTruna  of  EUc^ 
tciijj  you  will  be  better  able  to  underftand,  after  you 
.ve  fcen  them  illuftrated  by  Experiment ;  for  which 
jrpofe  I  have  provided  you  this  krge  Machine. 

Eupbrof,  A  large  and  elegant  Machine  indeed  ;  but  I 
lierve  you  have  a  large  glafs  Globe.  To  what 
lupole  does  that  fervc?  I  fuppofe,  to  anfwer  the 
no  of  the  glafs  Tube  more  completely,  docs  it  not, 
'Umti€usf 

Ctemt,  Yes,  that  is  the  DcGgn  of  it;  for  having  a 
urge  Surface,  die  Electricity  is  excited,  when  the  Globe 
i  put  in  Motion,  from  the  Attrition  of  the  Culhton 
eluii^*  in  a  much  larger  Degree  than  we  can  produce  it 
iXMn  mc  Tube,  and  more  conftantly,  by  turning  the 
Vheel ;  fo  that  upon  the  Whole,  it  is  much  better  fitted 
D  anlwer  the  Purpofes  of  Experiments. 

Bupbrof.  I  fee  you  have  a  large  brafs  Condu£br  fuf- 
lended  by  filken  Strings  over  the  Globe.  I  partly  euels 
be  Reafon  of  that,  from  what  you  (aid  of  the  reamer's 
lein^  fiilpended  by  a  fdk  or  Hair-line. 

(^iOH.  That  you  may  do  very  nearly  ;  for  bjr  Means 
ii  the  ConduAor  and  the  brafs  Equipage  hangring  from 
he  End  of  it  againft  the  Globe,  the  eledrical  Matter  is 
sonveyed  to  the  Condudor,  but  can  go  no  further,  by 
Hcafbn  of  the  filken  Strings.  By  this  Contrivance,  the 
Je6faric  Fluid,  thrown  out  bv  the  Glafs,  will  be  colle6ted 
ind  accumulated  in  the  Concku^r,  ready  to  be  diQ)enfed  in 
inall  Quantities  to  every  non-elc^c  Body  that  (hall 
q>proach  it,  in  the  Form  of  a  Spark,  and  (hap,  or  die  in 
I  continued  line  Stream  of  Fire. — ^This  you  fee-and  hear, 
by  my  approaching  the  Knuckle  of  my  Finger  to  die 
ConduSor. — —Now  you  arc  to  do  the  like,  Euthrofym. 

Euphrof.  Truly,  as  there  is  Fire  in  the  Cafe,  I  am 
afriSd. Does  it  not  give  you  Pain,  Cleonicus  ? 

Clean.     Not  in  the  Icaft.     You'll  fcarcely  feel  it. 

Applv  your  Unger  within  a  Quarter  of  an  Inch,    and  it 

ml}  do. 

Euphrof. 
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Euphrof  Well !  I  did  not  think  I  was  fo  fidnt- 
hrarted.  I  find  a  ftrange  ReluCbnce  to  trying  this  Ex- 
periment, though  there  feems  to  be  nothing  in  it. 
Well !  I'll  pluck  up  mv  Courage  and  try. — ^Is  my  Fin- 
ger near  enough  now  r — Dear  me  !  it  ftrikes  befbit  I 
was  aware ;  but  tlic  Senfation  is  rather  agreeable  tina 
ocherwifc. — I  can  now  take  oiF  as  many  Sparks  is  I 
pleafe, — ^and  by  continuing  mv  Knuckle  near  the  Coo- 
du^r,  I  perceive  a  conftant  Flame  of  purple  Fire  flow- 
ing towards  it. — Thefe  Things  are  very  wonderfiil  « 
well  as  pbafant.  I  could  not  have  thought  there  \ai 
beeit  any  fuch  Powers  in  Nature. 

Cleon.  You  exprefs  the  Sentiments  of  all  who  firft  view 
thefe  curious  Appearances.  I  fhall  now  proceed  to  flmr 
you  ftill  greater  Things  than  thefe. — ^You  observe  hoc 
a  Six  Ounce  Phial,  filled  with  SteeUfUings,  coated  on 
the  Outfide  with  a  Piece  of  Leaf-Tin,  with  an  Iroo 
Wire  and  Loop  upon  it ;  alfo,  in  the  Top,  you  ofafaye 
a  large  Iron  Wire  pafs  through  the  Cork  among  Ac 
Sted-nlings  to  the  Bottom  ;  the  outer  Part  of  this  Wire  is 
turned  into  the  Form  of  a  Hook,  by  which  it  may  he 
hung  on  the  Condudter, — as  thus  you  lee  it. 

Euphrof.  Very  good  !  And  to  what  Purpofc  is  all  this 
Apparatus  in  the  Phial  ? 

Clcon.  By  this  Contrivance,  the  Force,  or  Power  of 
elcdbical  Fluid  may  be  increafed  to  a  condderable  De- 
gree. You  did  but  jufl  feel  the  Spark  before,  but  now, 
if  you  take  the  Phial  in  one  Hand,  and  a  Sparic  from 
the  Conduftor  with  the  Finger  of  the  other,  you  will 
find  a  more  fenfible  £ffe6t ;  and  this  you  muft  do,  before 
you  can  properly  be  faid  to  know  the  Nature  or  Power  of 
tleftricity. 

Euphrof.  I  thought  you  would  bring  me  into  a  Scrape 
ere  long  about  this  elecErrical  Fire  and  Force.  I  am  loaih 
to  try  the  Experiment  with  this  Phial  in  Armour;  it 
fcems  to  require  a  martial  Courage,  and  how  can  you 
cxpecl  me  to  ftand  Fire  before  I  know  the  Nature  of  the 
Artillery  ? — Pray,  Cleonicus^  can't  I  undcrftand  it  by 
fccing  you  do  it  yourfclf  ? 

CU'on,  Not  in  the  lead  ;  you  might  as  well  exped  to 
be  cured  or'  an  A^ie  by  my  taking  the  Bark  for  you, — 
However,    it  will  not  be  fair   to  defue  you  to  try  the 

Expc- 
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Experiment  till  you  have  Teen  that  no  Harm  can  accrue 
^  by  it,  and  therefore  I  will  try  it  firft.  I  take  the  Phiai 
^  ia.  my  Right-hand  j — ^with  my  left  I  take  ofF  the  Spark. 
— ^The  £ffc&  is  an  odd  Kind  of  Shock  in  the  Elbmirs  j 
.;«p-but  it  is  over  in  a  Minute. — 1  (hall  take  Care  to 
'.flouoderate  the  Force  to  you,  and  therefore  you  may  try  it- 
_  widKxit  Fear. 

Bupbr$f,     What  you  advife,  orenioin,  I  think  myfclf 

obliged  to  fubmit  to ;   therefore  whirl  the  Globe  about, 

^ Jtnd  charge  the  Phial. — I  take  it  in  my  Hand  \ — and  now 

'  ..  lor  the  onap. — I  am  eleftrified  in  Truth. — It  made  me 

9  I  jump  again.     What  an  unaccountable  odd  Kind  of  Stroke 

'  -jltsives  to  my  Elbows  ! — I  hope  I  have  nothing  more  to 

'    fiimr  worfe  than  this  5  if  there  be,  I  fhall  not  very  well 

.like  it, 

..Ckon.  You  may  comfort  yourfelf,  that  the  worft  b 
.  jMtft.  This  is  the  C^upe  {U  Gract^  which  is  what  all  that 
'^^dventuit  in  Ele<SWcity  muft  expcflt  to  meet  withi— — 
;  biit  ^ough  you  make  k>  much  of  this  AfBdr,  I  can  afliue 
Tou,  I  have  feen  many  a  Lady  with  fo  much  Prefence  of 
.  Miivl  as  to  fuftain  many  of  tbefc  Shocls  one  after 
another. 

Emphrpf.     In  every  Age  we  may  cxpeft  a  Semiramis^  or 

.a  B^diceai  but  neverthelef?,  the  generalitv  of  our  Sex 

will  never  think  them&lves  defigned  to  bear  Anns.     When 

you  expe£l  Mankind  to  fport  with  your  ele<Mcal  File 

and  Shocks,  you  ought  to  have  your  Room  filled  wilb 

.  Officers  qS  the  Military  Order,    and  not  to  exped  fucb 

Courage  from  Females. 

^      Cliui*    What  would  you  thinly  my  Euphrofyn$j  if  I 

were  to  tell  you,   that  I  have  feen  a  Lady  with  greater 

Intrepidity  encounter  the  eledbical  Efforts  than  any  one 

ct  our  Sex  |  and  I  can  afTure  you  from  Experience,  that 

I  have  feen   a  greater  Number  of  Gentlemen  than   of 

I^adies  refufe  to  lland  the  Shock  \  and  it  altogether  de« 

\Mnd$  upon  the  peculiar  Make  and  Frame  of  a  Perfon's 

mind ;    for  I  have  more  than  once  obierved  a  Perfoiiy 

who  had  fienali^^  himfelf  for  Valour  in  the  Field  of 

Battle,  could  not  by  any  Means  be  prevsuled  on  lo  take 

the  Phial  in  his  Hand^-^but  enough  of  this.-— We  pro* 

ceed  to  our  Experiments,  of  which  I  ihall  entertain  you 

with  a  fele6t  Number  of  thofe  which  are  moft  confix 

derabl^ 
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derable,  leavine  the  reft  for  your  Amufement  at  jw 
leifure  Hours  when  alone. 

Euphrof.  If  you  (hew  me  fome  of  the  Piindpal  k  «1 
be  fuiScient.  I  fhall  learn  the  Mediod  of  PraAicc  turn 
them.     Pray,  what  will  you  begin  widi  ? 

Chen,  You  fee  here  a  femicircular  Piece  of  Cw^ 
with  fevend  Feathers  fuipended  by  filken  and  fi 
Threads  alternately;  thefe  I  phce  at  a  finall  Difl»b 
from  the  Globe,  and  when  it  is  excited,  you  obferve  al 
the  Feathers  hanging  bv  the  linen  Threads  wiU  be  ii- 
mediately  attraded  to  the  Globe^  and  conftantily  kqx  is 
an  oblique  Pofition,  and  direAed  feveraQy  to  tw  Come 
of  the  Globe;  while  thofe  between  mem  on  fiBm 
Strings  feem  but  little  afFeftef,  and  remain  in  dnr 
perpendicular  Pofition  • 

Euphrof.  This  is  a  ver}'  pleafant  and  pertinent  Ex- 
periment. I  plainly  perceive  the  Drift  of  it ;  you  haelf 
fhew  me,  that  the  Feathers  on  the  linen  Tmeads  loB 
all  their  eledric  Matter  as  faft  diey  receive  it^  vA 
therefore  are  conftantly  attnu^cd ;  while  thofe  fidpenU 
by  fdken  Strings,  retaining  thor  eleflric  Matter  fiift 
.xeceived  from  the  Globe,  will  always  afterwards  be  it« 
pelled  by  it.     Pray,  what  is  your  next  Experiment  ? 

Clem.  This  Wire  you  fee  has  three  large  plumy 
Feathers  fix'd  on  the  Top  of  it^    aiid  I  put   it  into  the 

End    of   the    Conduftor. Upon    turning   the    Globe, 

you  fee  the  Feathers  immediately  briille  out,  and  all 
the  Plumage  expanding  itfelf  every  Way  as  far  as  poffible. 
«■  If  1  approach    my    Finger   to  the   Feathers,  die 

Plurnula  all  bend  themfelves  to  my  Finger. If  I  more 

my   P'inger  this   Way   or  that,    they   all  move   after  iu 

as    if  alive. If   I  put  niy  Finger   to  the  Condudor, 

and  take  off  a  Spark,  the  Plumula  all  collapfe,  and  fsD 
clofe  to  the  Feather.— —My  Finger  removed,  dicy 
become  ere6l,  and  briftle  out  as  before. 

Euphrof.  Nothing  can  be  a  more  delightful  Speftaclc. 
I  prefume  the  Plumage  puts  on  this  A{^3earance  from 
having  the  electric  Matter  equal  in  all  the  Part?,  by 
which  the  Pliimula  conftantly  extend  themfelves,  and 
repel  each  other;  but  when  the  Finger  approaches,  they 
become  attradled  by  it,  and  difcharge  their  ele£bric  Fluid 
in  it.     Alfo,  when  the  Finger  takes  the  Spark  from  the 

Conduftor, 
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ConduSor,  it  not  only  draws  the  Eleftricity  frem  the 
ConduiSor,  but  likcwifc  from  the  Feathers  themfelves,  by 
which    Means  the    Plumage    becomes  uneledVified,    ana 

naturally   fells  down- "1    prefume  I  am   right  fo    fer, 

deofiicus, 

CU$n.  You  have  given  the  true  Reafoii  of  the  Pha* 
nomenon;    and  the    next  Experiment  I   fhall    fhew  yon 

19  to  be  accounted  for  the  feme  Way. -1  take  this 

whole  Leaf  of  Gold,    and  tumble  it  together  upon  this 

Plate. 1    bring  the  Plate  under  the    Condu(93or,  and 

jaa  fee  the  Gold-leaf  rife  from  the  Plate,  expand  itfelf 
<Nit  into  a  perfed  Plane,— —^with  one  Corner  to  the 
CofiduAor,  and  the  oppofite  one  to  the  Piatt,— —^mor- 
ing  very  quickly  backward  and  forward  between  both. 
.  •  J  lower  the  Plate  to  a  proper  Diflance,  and  you  fisc 
the  Motion  of  the  Leaf  ceaies  by  Degrees,  and  it  becomes 
liifpended  in  ^auilibrio  between  both. 

Euphrof.  rhis  is  a  moft  wonderful  and  curious  Sight, 
I  now  fee  it  is  poflible  for  the  heavicft  Bodies  to  be  ilif- 
pendcd    in   the   Air  upon   nothing;    for   I   can    plaii^^r 

f^ceive  there  is  a  confiderable  Diflance  between  the 
6int  of  the  Leaf-Gold,  and  the  ConducSior  and  Plate. 
Cleon.  But  you  muft  be  aware  of  Miftakes,-  my  Eu- 
fbrnfyne.  The  fufpended  Leaf  of  Gold  is,  as  it  were, 
fupported  by  Pillars  of  Fire ;  for  it  is  by  Means  oP  tbe 
.Ekfbicity  which  it  receives  from  the  Condudior,  and 
communicates  to  the  Plate,  that  it  is  fufpended  equally 
between  both ;  and  this  will  appear  in  the  Form  of  Firc^ 
when  we  put  to    the  Window-fhutters,    and  make  the 

iloom  dark. ^For    now  you    fee  the  Experiment    in 

its  prc^per  Light. 

Euphrof,  I  do.— I  fee  it  connected  with  tbe 
Condu^r  and  Plate    at  each   Corner  by  a  Stream    of 

Fire. 

CUm.  I  put  my    Finger  on  the  CondudDr— *- 

.'  And  the  Leaf  falls  down  at  once  on  the  Plate.— ^— My 
Finger  taken  oflF,  the  Leaf  rifes  up,  and  becomes  fufpendad 
as  before. 

Euphrof.  We  may  now  open  the  Windows  again,  as 
I  have  fcen  the  Manner  of  this  Experiment  thorouglily. 
Pray,  what  is  your  next  Phicnomenoiv  r  • 

CUofu 
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Ckm$.  I  tike  feme  fine  Sand  on  diis  Plate,  and  phct 
it  on  die  Pedtftal  under  tbe  Condiiactf'^  and  jfou  fa^ 
as  it  were,  a  Hurricane  enfiie  among  the  P^des  ef 
Sand.— ^Tbey  are  agicrted  Hpfwards  and  downwnd^ 
and  driven  every  Way  in  Commotion,  'till  -  at  hlf 
Aeyare  all  difperfed;  and|  as  it  were^  blovrn  ^(nm 
di«  Plate. 

Eupbnf.  This  is  fbmediing  of  a  merry*  Scen^  M 
lias  much  tlio  Appearance  of  an  artificial  Stiorm. 

C/(f0if.  Another  curious  Experiment  i$  tlus.  An  a||k 
pointed  Plate  of  Brais,  in  form  of  a  Star,  fredy  mttv^ 
able  upon  an  Axis,  and  {daced  on  die  End  of  the  dec 
trified  Condudor,  you  will  fee  a  bright  Flame  on  cadi  cf 
the  Points.     [JVindow  Jbuul 

Euphrpf  it  is  a  moft  pleafing  Sight,  indeed !  I  di- 
ierve  every  Point  illuminateq  with  a  finall  Flame.    ■ 

Clton.    ^I  put  my  Finger  on  the  Condudor,  andd 

Ifaofe  litde  Lamps  that  are  extinguifl^ed.-— - — I  take  mj 
Finger  off,  and  in  an  Inftant,  they  are  lighted  up  ifsiii. 
^—-—But  what  fee  you  now,  my  EHphr§fynif 

Eu^hr9f,  Seel  a  wonderful  Sidiit,  a  real  Cirdc 
of  Fire.  Pray,  what  have  you  done  to  make  tbt 
Appearance  f 

Cleon.  Only  put  the  Star  into  a  circular  Motiooi 
by  ftriking  it^  and  now  the  feveral  luminous  PwiCS 
fucceed  fo  faft  to  each  odier,  as  to  make  the  Appcsulwcc 
of  a  Circle  of  Fire.— —This  Circle,  you  fee,  dilappesis 
too,  in  taking  the  Spark  from  the  Condudpr.  [Jvhihw 
ppened*] 

Etfpbrof.  Why  this  would  pafs  for  a  Sort  of  Con- 
iuration  m  Countries  rrhere  Electricity  has  not  been 
leardof. 

Cifon,  It  would  fo ;  and  nothing  would  be  more  atf 
duui  to  impofe  upon  People  this  Way ;  but  it  happenri 
Very  luckily  to  fall  into  fuch  Hands,  whofe  Interen  wis 
father  to  divulge  than  make  a  Secret  of  it  j  for,  by  tto 
next  Experiment,  you  will  obferve,  that  Nothing  is 
eafier  than  to  draw  Fire  from  every  Part  of  your  BodjTi 
and  that  without  darkening  the  Room. 

Eupbrof.  This  is  fomcthing  more  extraordinary  ffiD  j 
kit  fure  I  do  not  underftand  you. 


\ 
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C/rm.     ^Vhv;   then  you  fiuS  try  the  Cjqsenmcnt  upon 

me,  and  prove  die   Truth  ot"  it  tnit   \V2y.  I  *ukc 

diis   little  Board  \%-ith  four  GLus-tcer,   ard  {tzrA  upor.  it : 

■■Then  I  take  the  Chain   in   my  Hind.  wr.Ich  is 

connected   with  the  Conductor  at  the  other   End. 


'This  conducts  the  Electricity  to  ail  the  Parts  of  my 
Body; —  but  it  cannot  go  off  by  Reafon  of  the  Glais 
below,    which  will  not   conduct  EJeCtricir/.  I   zxn 

dierefore,  in  this  Simiiiion^  properly  faid  to  be  clei^i* 
fied. — I  now  hold  out  my  Hand  to  ycu.  Pray,  take 
off  a  Spark. — 

Eufhro/,  Amazing  indeed  !  The  Spark  proceeds 
from  your  Hand  molt  evidently  to  my  Finger: — From 
your   Cloaths  it  is  the  fame : — From  your  Legs : — From 

yoiu"    very    Shoes    the    Fire   iflues    out. Pray,    what 

Kind  of  Senfation  does  ir  caufe  in  you  r 

Cltcn,  That  vou  will  beft  know  by  taking  my  Place. 
[Sbejlands  on   the  Bsard]  Don't    be    afraid  ;     but 

hold  out  your  Hand. 1  take  off  the  Spark  from  your 

Finger  : From  your  Shoulder  :         From  your  Foot : 

•i From  your  Nofe :  And   to  conclude  all,    my 

Eufhrojyrtfy  let  me  falute  you   in  that   Situation  ;' ^but 

you  fee  we  endeavour  in  vain. '  ■  Our  Lips  cannot 
touch,  repelled,  as  it  Were,  by  the  irrcfiftible  Force  of 
eleffaical  Fire. 

Eubhrof.  Well !  were  it  not  for  Experiments,  it 
Would  be  impo/Hble  for  a  Peribn  to  gain  Belief  of  fuch 
Tilings.  I  could  never  have  thought  of  a  Peribn *s  being 
all  on  Fire  without  knowing  it  i  or  that  Fire  could  have 
been  extracted  from  ty^ry  Part^  without  any  more  Sen- 
fation than  the  l^ouching  of  a  Pin's  Point. 

CUm.  Thefe  wonderful  Difcoveries  arc  all  of  modem 
Date.  The  Gentleman  is  now  living,  who  iirit  acci- 
dentally difcovered  the  prodigious  Increafe  of  Force,  by 
Means  of  the  coated  Phial,  and  of  Courfe,  was  the  firit 
who  fiiftaincd  that  very  great  Shock.  He  paid  for  the 
Dilcovery  indeed^  by  the  Privation  of  his  Scnfcs  for 
fome  Time.  This  was  the  celebrated  Mr^  Mufchenbroek^ 
Profeflbr  of  Philofc^y  at  Leyden-^  and  indeed,  this  is 
the  Foundation  of  moft  of  the  Improvements  and  great 
Difcoveries  that  have  been  made  in  £le£tricity  to  this 
Time  j     1   ftall  take  an  Opportunity    cf    {hc\\  ijrg    you. 

Vol   I  X  at 
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at  another  Time,  that  the  elecElrical  Virtue  will  go  through 
any  Number  of  Perfoiis,  communicating  with  each 
other,  and  give  them  a  Shoclc  at  the  fame  Inftaiit  of 
Time ;  but  at  prefent,  we  fhall  try  the  Experiment  in  a 
lefs  Circuit,.  L  e.  only  you,,  myfclf,  and  }'our  b'ttlc 
Lap-dog,  Chlce^  bctwctn  us  both. 

Eupkrof.     How  can  you-  be  fo  cruel,  dear  CUoniais^  » 

to  think   of  my  little  CbloeS ^The  pretty,  teiKfcr 

Creature  will  be  at  leaft  frightened  out  of  its  Wits,  if 
not  expire  with  the  Shock.  Pray,,  let  me  beg  the  dear 
little  Creature  ofF. 

Cleon^  By  no  Means,,  my  Euphro/j^e,  Chloe  muft  no: 
be  excufed ;  if  fhe  dies,,  it  will  be  ia  her  Miftrefi^s 
Arms ;    and   where  can  (he  make  her  Exit  with  more 

Satisfa£tion  ? But  I  only  joke  with  you^  it  will  not 

do  her  the  leaft  Harm.  It  may  make  her  ydp  perhaps, 
and  diat  will  be  all. 

Eupkrof.  I  can't  fay  but  Pm  more  afraid  of  my  litdc 
Chhi  than  I  am  of  myfelf.  However,  fhe  fhall  know  for 
once  what  it  is  to  be  eleffatfied. — And  here  (he  is ;  but 
pray,  let  me  hold  her  faft  in  my  Arm. 

CUon.  That  you  may  do,  and  with  the  other  Hand, 
take  hold  of  the  Chain,  which  hangs  from  the  Phial,  and 
let  me,  with  one  Hand,  take  hold  of  Chloe*%  Foot,  and 
with  the  other,  I  fhall  take  ofF  a  Spark,  when  the  Bottle 
is  charged. — Arc  you  ready  ? 

Euphftof,.    I   am You  may  touch  off  the  Spark  as 

foon  as  you  plcafe.  ■  Heavens  !  fhe's  gone,   and  I'm 

afraid  Has  broke  her  Neck  in  the  Fall, Poor^  little 

Creature !    bow    it  cried  out  f  I    can    afTure  you- 

I  was  almoft  ready  to  ftumble  myfelf,  for  the  Shock 
wus  greater  now  than  before.  For  the  future,  you  muft 
excufe  both  me  and  my  Chloe  from  any  fuch  Kind  of 
Experiments  J  for.  we.  fhall  both  remember  this  as  long 
<is  we  live. 

CUon,  What  would  you  fay,  if  you  were  to  fee  your 
favouike  Linnet  ftruck  dead  with  the  Shock  ? 

Euphrof,  I  would  not  fee  it^  nor  fuffer  it  for  the 
World.  This  Elcdlricity,  I'm  afraid,  will  prove  a 
t'jrribic  Affair  to  my  poor  little  Dog  and  Birds.  Why 
Ciould  you.  take  Delight  in  fuch  cruel  Kxperiments  I 
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Clron.  Were  it  not  for  them.  Mankind  would  not  be 
infonned  how  Au:  the  Power  of  Nature  could  operate, 
and  confequently,  in  many  Cafes,  what  could,  or  could 
not  be  done.  Nay,  the  Life  of  a  Bird,  or  a  Moufe, 
might  probably  fave  that  of  a  Man,  and  therefore  the 
Experiments  tend  rather  to  a  good  than  a  bad  End ; 
chough  in  Appearance  they  feem  incompatible  with  our 
Realon,  and  more  delicate  Paffions.  Accordingly  there- 
fore, I  have  prepared  this  little  Titmoufe  to  be  a  fubftitute 
Vi^m  for  your  Lumet,  and  you  muft  not  flinch  to  fee 
it  facriiiced  on  this  Altar  by  electrical  Fire.  I  (hall 

call  my  Servant  in    to  be  the  Executioner.  Here, 

y^bn^  take  this  Bird,  with  a  Chain  about  its  Leg,  and 
when  I  fpeak,  bring  its  Head  within  ^  of  an  Inch  of  the 
Conductor. 

yobn.  Yes,  Sir,  I  am  ready  to  obey  your  Com- 
mands. 

Clion.     Gendy  now  bring  its  Head  to  the  Phial. 

yobn»     The  Bird's  dead,  by  my  Soul ! 

Euphrof  Poor  Creature  f  It  is  dead,  indeed !  How 
fudden  a  Death  is  this  !  What  a  violent  Stroke  it  muft 
be  on  the  Head  of  that  little  Creature  to  deprive  it  of 
Life  in  an  Inftant !  But  thcfc  Scenes  are  fo  afFeSing, 
I  could  wifh  to  have  them  changed  for  Experiments 
of  another  Sort. 

Cleon,     Well !    I  fhall  entertain  you  now  with  a  few 

others  which  are  more  innocent  and  fcfs  offenilve.    

You  fee  I  take  this  crooked  Wire,  and  hnng  it  to  the 
Cofidudor  with  a  Weight  at  the  Bottom  to  keep  it 
ftcady,  and  on  the  (harp  Point  at  Top  I  place  this  long 
Piece  of  Brafs,  nicdy  balanced  with^a  Ball  at  each  End, 
(o  as  to  move  very  freely. — This  brafs  Fly  is  now  elec- 
trified, and  when  any  non-cle6lric  Body  is  npplicd  to  it, 
it  will  appear  to  be  attracted  this  Way  aisd  that,  and 
may  be  carried  round  as  often  as  you  pleail*. — Thiis  niy 
Finger  held  near  it  brings  it  immediately  fo  near,  as  to 
difcharge  its  Fire  with  a  Snap. — I  take  my  Finger  021  the 
other  bide,  and  the  brafs  Ball  follows  it ;  in  inort,  my 
Finger  fcems  to  attraft  it,  as  the  Load-ftone  does  the 
Magnetic  Needle. 

Euphrcf,  'I'his  is  really  a  very  pretty  Phenomenon  ■ 
And  now  you  fpeak  pf  the  Magnetic  Kecillc,   I  fhguld 
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be  glaJ  if  you  wouM  Citisfy  my  Curiofity  in  one  Parti- 
cular ;  that  is,  to  let  me  fee,  if  the  Magnetic  Virtue  is 
iLlibcieJ  by  this  elciftrical  Matter,  or  if  the  Needle  he 
attra(Stcd  by  the  Load»llone  in  the  fame  Manner,  when 
clc£tniicd,  as  when  not. 

CLon.  You  will  fee  this  Matter  determined  by  Experi- 
ment.    I   have  a  Needle   at  Hand  for  that  l^urpofc. 

I  place  it  on  the  Point  of  the  Wire, — Though  it  is  riow 
cleclrified    ftrongly,    yet  it  obferves    its  former  Pofitioii. 

1  apply  the  other  End  of  the  Jx)ad-ftone,   and  it  is 

repelled. On  rcmovijig  it,  it  returns  again  to  its  Va- 
riation.— I  approach  the  Magnet,  and  it  is  attnifled,— 
I  remove  the  Magnef,  and  it  returns  to  its  former  Pofition. 

1  apply  the  other  End  of  the  Load^flone,   and  it  is 

repelled. — -—On  removing  it,  it  returns  again  to  its  Va- 
riation as  before. In  Ihort,  the  Needle,  like  the  Pieces 

of  Bnifs,  is  attra<>ed  by  every  non-elefliic  Body,  but  re- 
pelled by  the  Magnet  only. 

Euphrof,  I  am  now  fully  convinced,  that  thofe  two 
vrondcrful  Powers  do  not  interfere  with  each  other,  or 
binder  each  othtrs  Operation.  Pray,  how  does  the  dec- 
triral  Virtue  affect  the  Motion  of  Fluids  i 

Cleon,  In  a  very  curiotis  Manner,  in  three  Re(pe&- 
Firfl,  it  alio:  the  'Dirccl:ion  of  the  Motion.  2dly,  It 
i federates,  or  jncr.v.fes  tlie  Motion.  And  3dly>  It  rcn- 
ikrs  the  l*'Iuid  luminous^  or  gives  it  the  Appearance  oi 
Fire  itLlf. 

Eutorcf.  :^Mch  Experiments  a?  thefc  greatly  delight  inc> 
ami  1  t)(>\:'  will   noi  ht  very  troublefome to  yourfclf. 

(^it'^-ft.  Not  iu  the  Icjif,  my  Euphro/jTu  We  have al- 
wa\^  iniinnncnts  r'j.iJy  at  Hand  to  exhibit  thcfe  Appear- 
iincci. —  With  tiii.i  hnils  Syringe,  and  Pipe  at  the  End 
with  n  liv,i  11  BorCy  I  (hall  make  a  very  fine  Stream  d 
Water,  vvnicli,  by  t^x*  Force  of  the  Pillon,  flics  to  a  gttai 
DiiiiLiKC. —  .\l  tl.o  fiunu  Tinie,  take  you  this  glafe  Tube 
in  yoi.r  H.::iJ,  ;in.J  when  ynu  ll-c  the  flcndcr  Stream,  gi« 
ir  a  ^TK^i'-A  iM  two  Vvith  vc^ur  Glove,  and  hold  it  near  to 
the  Str.Miii,  2nd  vow  \r'd\  k-j  rhe  Stream  immediately  at- 
traolc-l  I'V  ir,  .\n.\  bent  ccniniv^v.bly  out  of  its  firft  Di- 
i'jv:::<.^i"!  V  .v.\i:-.r;  t!iL' 'i  ub.-.". 

L.ui»'-r  •/.      1   iiin  i-j-dy  with  the  Glafs,   and  will  obfenr^ 

^  iiii  ]j;r{;clin:is. 1 1  i.;  :-.   \cvyC'[}c  Vein  of  Water,   in- 

.;iv:cJ  ! Vnil  on    ;i;)pjyiiu    t-hc   'J'libc,    I     fee    how  CU- 

iioi.nv  it  is  attr.iclcd  tlicrcbv ;    and    from  going  ftraig^t 

alon£ 
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along  the  Room,  it  is  bent  fo  as  to  befprinkle  the  Glafs 
on  the  Side  of  it.-  -This  I  could  fcarce  have  imagiricd, 
.  hod  I  not  proved  the  F?£t, 

CIcon.  The  Experiment  to  prove  the  Acceleration  of 
Fluids  by  Eleflricity,  will  equally  pleafc  you.'  »It  is 
performed  bv  this  (mall  Capillary  typhon^  which  hangs 
from  a  fmall  Bucket  of  Water  on  the  Conduftor,  which 
Ixforc  it  is  eleftrified  carries  off  the  Water  by  a  gcntic 
Droj^ing  only ; — but,  on  the  Gichc's  being  excited, 
and  the  Water  eleftrified,   the  Dropping  of  the  Syphon  is 

changed    into   a   continual   Stream. On  applying  my 

Finger  to  the  Conduftor,  the  Eledtricity  is  interrupted^ 
and  the  Syphon  again  only  drops- — My  Finger  taken  away, 
die  Syphon  runs  a  Stream,  and  thefe  alternate  Operations 
of  the  Syphon  are  repeated  as  fuddejily,  and  as  often  as 
you  pleaie^ 

Euphrof.  This  Experiment  is  veiy  wonderful  indeed  ! 
And  from  what  I  fee  here,  I  fhould  be  induced  to  believe, 
that  if  a  Perfon  was  to  be  let  Blood,  and  at  the  fame  Time 
de&rified,  it  would  have  a  confiderable  Effect  upon  the 
Stream  of  Blood  iffuing  from  his  Arm. ' 

Cle$n.  Indeed  it  would  \  The  fine  Vein  of  effluent 
Blood,  as  foon  as  the  Perfon  becomes  olecMfied,  would 
be  accelerated  and  coi^fcqucntly  be  thrown  to  a  greater 
Diftance  ?  and,  if  you  chufe  it,  my  Euphrofyne^  the  Sur* 
geon  ihall  be  galled  in,  and  the  Experiment  tried  upon 
yourfelf. 

EuphroT.  Indeed,  not  I !  My  Curiofity  is  rot  fo  great, 
nor  am  I  fo  much  a  Friend  to  Phleuotomy,  as  to  (uffer 
this  Experiment :  And  indeed  !  rather  than  it  ihould  be 
tried  on  an^  Perfon,  I  had  rather  take  your  Word  for  the 
Tnidi  of  It,  as  I  fee  there  is  fo  much  Re.ifon  to  believe  j 
and  therefore  proceed  to  your  next  Experiment,  and  (hew 
me  how  the  Water  is  changed  into  I^iri- 

Clem.  This  I  flwll  do  by  the  very  fame  Experiment  of 
the  Syphon  as  before  5  only  I  now  put  to  the  AVindow- 
flmtters.— -The  Room  is  made  dark;  aiid  you  obfcn'e  be- 
fore the  Globe  is  moved,  the  Water  only  drops  from  the' 
Syphon ;— rbut  the  Globe  being  excited,  you  fee  a  fiery 
Stream  defccnd  from. the  Sjphcn.  \  *  ',My  Finger  placed  on 
the  Conductor,  the  Sa^am  difappcars.'— When  removal' 
;hc  Water  defcendi  in  the  Appearanop  of   Fire  again.-«^ 
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Moreover,  if  I  apply  my  Finger  to  the  Surface  of  the 
Water  in  the  Bucket,  it  yields  an  Eruption  of  elechical 
Fire  with  the  ufual  Explofion. 

Euphrof.  This  is  aftrange  Kind  of  Philofbphy,  indeed ! 
Sure  no  other  Art  could  produce  Fire  from  Water !  two 
Elements  fo  oppofite  to  each  other  in  their  Nature,  and  yet 
fo  intimately  conne<Sled  in  thefe  Experiments. 

Cleon.  All  the  Works  of  Nature  are  wonderful  5  and 
what  renders  many  of  them  not  fo  is  only  their  being  the 
conmion  Objcds  of  our  Senfes. — But  I  open  the  Win- 
dows again  to    fhew  you    another  Experiment. ^You 

fee  here  a  fmall  Apparatus  of  three  Bells,  with  two  Clap* 
pers  between  them."  ■  Thefe  .  will  afford  you  a  pretty 
Peal  by  Eleftricity. 

Euphrof  You  know  how  fond  I  am  of  Mufic }  but  the 
Ringing  of  Bells  by  Eledricity  is  what  I  have  never  yet  lb 
much  S5  heard  of.     Pray,  how  is  this  cfFecled  ? 

CUon,  Thefe  three  Bells,  you  fee,  hang  from  the  ftrait 
Piece  of  Brafs ;  the  two  at  the  Ends  arc  fufpended  by  fmall 
brafs  Chains  ^  but  that  in  the  Middle  by  a  filken  otring. 
From  the  Centre  of  this  Bell,  you  obfcrvc  a  Chain  goes 
down  to  the  Table ;  and  laflly,  the  two  fmall  Clappers, 
between  the  Bells,  are  each  fufpendtd  by  a  filkcn  String. 

Euphrof.  This  is  a  prcity  Kind  of  elcftrified  Belfry 
enough  !  and  I  partly  fee  the  Rciifon  of  this  nice  Dif[x>- 
iition  of  the  Bells  and  tlie  Clappers  j  for  as  it  hangs  to  the 
CondudVor,  the  Electricity  is  conducted  to  the  two  ex- 
treme Bells,  by  Means  of  the  Chain.  Thefe,  being 
thoroughly  elct^trified,  will  attract  the  Clappers,  and 
communicate  their  Eledlricity  to  them :  Thefe  Clappers 
being  fufpended  by  filken  Strings,  it  cannot  go  off  by  thcni  \ 
the  Confequence  of  which  is,  they  will  be  repelled  from  the 
outmoft  Bells,  and  be  made  to  ilrikc  againft  the  Middle 
one  ;  from  wliciKC  it  will  run  off  to  the  Table,  by  the 
Chain  which  hangs  from  it ;  The  Clappers  having  by  this 
Means,  difchargcd  their  Eleftricity,  will  be  again  attraftcd 
by,  and  ftrike  the  two  extreme  fiell§,  aiid  being  thus  al- 
ternately attracted  and  repelled,  they  muft  necefliirily  ftrike 
and  ring  the  Bells, 

Cleon.  You  undcrftand  the  Theory  of  this  new  Kind  of 
Campanalogia  very  well  j  and  you  may  obferve,  that,  if 
Uiere  were  ever  fo  many  of  thefe  Bolls,  they  recjuire  but 
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an  to  ring  them  all,  Wz.  the  Man  at  the  Wheel ; 

fooner  does  he  turn  the  Wheel,  than  the  Clappers 
in  Motion,  and  you  hear  the  Mufic  of  the  BeUs« 

put  my  Finger  on  the  ConduAor,  the  Clappers 

at  once,  and  you  hear  no  more  of  the  Sound. 

loment  I  remove  my  Finger,  the  Clappers  go,  and 
lis  are  ringing  again.  I  put  to  the  W  indow- 

',    and   the  Strokes  of  the   Clappers  are  attended 
xplofions  of  Fire. — I  place  my  Finger  on  the  Con* 
and  the  Fire  is  no  longer  feen,  nor  the  Sound 
-Again,  I  take  off  my  Finger,  and  the  Flafhings' 

and  the  Tinkling  of  the  Bells  returns  as  before. 
frof.     Oh  my  Word,  CUonicm^  if  you  were  to  (hew 
xperiments  in  Ibme  Countries,  witn  a  Black  Rod  in 
[and,  and  a  three-cornered  Cap,  and  a  lufty  furred 

they  would  certainly  take  you  for  a  Conjurer,  and 
you  had  the  Art  of  dealing  with  the  Devil,  beyond 
fdrophel  himfelf ;  for  they  could  not  poflibly  believe 
liings  were  to  be  done  by  the  Power  of  Nature,  as 
¥(hew  by  this  fmall  Machine. 
.  I  don't  know  but  what  you  lay  may  be  true 
It  is  one  of  the  miferable  Efitrcb  of  Ignorance, 
nascd  at  every  Thing  that  is  not  common,  and  to 
at  Nothing  that  is.  Every  wife  Man  knows,  that 
irers  of  Nature  proceed  from,  and  arc  cftabliflicd 
leing,  all-powerful,  and  iji£nitely  good ;  but  igno- 
ople  abfurdly  imagine,  that  fome  I'hings  are  above 
iver  of  Nature,  that  is,  of  God  himfcif,  and  there- 
\dk  be  performed  by  the  Devil,  and  his  fuppoicd 
here.  But  thofe  Notions,  as  they  are  equally  ab- 
diculous,  and  impious,  can  only  be  entertained  by 
devoid  of  Reafon  on  the  one  Hand,"  and  pretended 
naves  and  Villains  on  the  other .^-But  to  return  :  I 
tew  you  a  few  more  Experiments  to  make  you  flill 
quainted  with  the  Nature  of  this  wonderful  Power, 
which  ihall  conclude  the  prefent  Hour,  and  thf 
;  deferred  to  another  time. 

Experiment,  my  Euphrofyney  will  farther  convince 
at  Eledricity  is  Fire  ;  for  it  will  adually  kindle  the 
of  Wine,   and  fet  Fire  to  Gun-powder  itfclf,  as 

the  common  Match  ;  as  you  may  be  inoffenfivcly 
ed  of  by  Experiment. 
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Euphrof.  You  ftill  talk  of  terrible  Things.  If  thcfc 
Kind  of  Firings  arc  to  be  made  by  Experiment,  I  muft 
beg  of  you  to  perform  them  yoiirfelf ;  it  "will  be  fufficient 
for  me  to  have  Prefence  pf  Mind  enough  to  fee  them  only  j 
for  I  have  np  Notion  of  this  Kind  of  elc^ical  Fire-arois. 
Cleon.  Don't  put  yourfelf  into  any  Conftemation ;  they 
cannot  do  any  Harm  to  you,  or  me,  as  we  have  now  found, 
by  Experience,  a  very  innocent  Method  of  fctting  Fire  to 
the  Spirit,  or  Powder,  without  fo  much  as  a  Shocl^ 

Euphrof.  Pray,  let  me  know  your  Method  of  Procedure 
before-hand,  that  I  may  be  a  little  upon  my  Guard,  in  Cafe 
there  (hould  be  Occailon. 

Cleon.  There  have  been  ufually  t^vo  Methods  of  pro- 
ducing  this  EfFecl :  The  lirft  is  as  follows.  From  the 
tnd  of  the  Electrified  Conductor,  let  a  bnifi  Ball  he 
fufpended  by  3  fmall  Chain,  four  or  five  Inches  longj 
then  while  the  Globe  is  in  Motion,  ibme  heated  Spirit 
in  a  Spoon  is  held  under  the  Ball,  very  near  it ;  the  rfling 
Fume  is  fet  on  Fire  by  the  Spark  coming  out  of  the  Ball. 
This  has  been  called  die  firing  qf  Spirit  by  the  atiraiHw 

Power  of  Ele£b"icity. ^The  fecond  Method  is,  by 

fitting  the  Handle  of  a  Spoon,  or  Ladle,  into  the  hollow 
End  of  the  Conductor,  and  tlic  heated  Spirit  put  into  it, 
and  thus  elc£trified,  and  then  a  Pcrfon  not  cledriliod, 
applying  his  Finger  near  to  the  Spoon,  the  Spirit  will 
be  hred  from  the  Flame  arifir.g  from  the  cledtric  Explo- 
fion  between  tl:c  Spirit  and  Fir.ger  j  and  in  this  Cafe,  it 
is  faid  to  be  fired  by  the  re^uljrje  Poyjer  of  Electricity. 
This  Method  of  firing  Spirits  is  alft^  otherwife  performed 
thus.  A  Pcif^n  flands  on  a  Cake  of  Bees- wax,  or  Rofin, 
holding  a  Chain  from  the  charged  Phial  in  one  Hand, 
and  a  Spoon  with  heated  Spirit  in  the  other ;  then  any 
non-ele(I:tric  Pcrfon,  approaching  his  Finger  near  the 
Fluid,  Ibts  it  on  Fire  as  before.  In  the  fame  Manner,  if 
infle.id  of  Spirit  of  Wine,  fome  Gun-powder  be  taken, 
and  placed  in  the  Spoon,  mixed  with  a  little  Camphor, 
and  then  Le..tcd,  the  Fumes  arifing  from  the  Camphor 
will  be  fired,  and  communicate  that  Fire  to  the  Powder, 
which  v/ill  then  flafli  away,  without  any  Explofion  ;  but  in 
thcfe  Methods  of  Acceimon,  the  Pcrfons  concerned  fuffrr 
tlie  ufual  Shock  5  but  Experience  has  taught  us  a  more 
cafy  Way  of  producing  the  fame  Effeft,  and  which  you 

your- 
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rourfelf  might  try  as  in  ofFcnfively,  as  you  can  apply  your 
h'ingcr  to  common  Water. 

Euphrof.  I  ihall  take  your  Word  for  that ;  and  beg  to 
3c  a  Spedtator  only  in  all  Cafe?,  where  Fire  is  concerned ; 
IS  you  know  it  to  be  fe  eafy,  you  will  oblige  me  with  the 
Experiment  yourfelf. 

CUon,     That  I  will  readily  do,  and  ihajl  premife  to  you 

one   Experiment,  by  Way  of  Introduction. You  ob- 

fcrvc  this  Piece  of  Iron-wire,  bent  in  the  Form  of  a 
Curve,  with  a  brafs  Ball  at  each  End,— — Alfo  you  will 
remember,  that  I  obfervcJ  to  you,  the  eledbrical  Fluid, 
when  it  proceeds  froyn  the  Condudtor,  takes  a  Circuit  to 
\l  again,  bv  the  nearcft  Way  it  can. — If  therefore  I  applv 
one  Ball  of  the  Wire  to  the  charged  Phial,  the  Fluid  will 
circulate  or  be  convened  through  the  Wire  to  the  Condudor 
again,  without  touching  me  that  holds  it,  the  Wire 
))eu]g  the  fliorteft  Way, — and  the  Flafli  of  Light  this 
Way,  you  obfervc,  fo  great,  as  to  reicmblc  Lightnins 
jtfelr.-*:-^Therefore,  I  take  the  Spoon,  with  the  heatea 
iSpiric,  and  place  it  in  the  End  of  the  Conductor— Then 
i  bring  the  charged  Phial  near  to  the  End,  and  placing  one 
Ball  <S  the  Wire  a^inft  the  Phial,  and  approaching  the 
ptiier  towards  the  Spirit, — ^you  obferve  a  great  Flaih,  at- 
tended with  an  Explofion,  which  kindles  the  Spirit,  with- 
out having  the  leaft  EiFedton  myfelf. 

Buphrof.  A  furprizing  EfFeft  this,  indeed  !  The  Ex- 
plofion was  fo  fierce  and  loud,  that  it  really  made  me  leap ; 
and  innocent  as  it  may  be  in  itfelf,  it  will  ftill  make  mc 
unwilling  to  experiment  it,  by  Reafon  of  its  very  fudden 

and  fierce  EiFcd. ^^^Jy  let  mc  a(k  you  one  QueiUom 

Have  not  any  of  you  Pnilofophers  thought  of  a  Method 
of  making  ttiis  electrical  Fire  fubfervient  to  any  Purpofes 
in  the  Art  of  War  ?  For,  if  you  could  fet  Fire  to  Pow- 
der, as  eafy  as  you  do  to  Spirits,  woukl  it  not  fupply  the 
Place  of  Locks  to  your  Guns'? 

Ckom  .  The  Quefiion  you  aflc  is  very  pertinent ;  and 
Ways  might  be  foupd,  by  Means  of  a  Phial  and  glafs 
Tube  only,  of  difcharging  Guns  and  Cannon  in  the  Held 
nf  Battle ;  but  nothing  will  prove  fo  convenient  as  the 
Fire-lock  and  the  Match  :  However,  there  is  a  Pleafure  in 
knowing  what  may  be  done,  though  it  may  not  always  be 
ffae  beft  Method  for  Praaict . 

DIALOGUE 
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DIALOGUE     VIL 

The  Experiments  on  Electricity    continued. 

Euphrofyne. 

T  LongM  for  the   Return   of  this  Evening,    when  you 
I     promtled   to  ihew  the  very  Eflence,  as  it  were,  rf 
Clcifiricity  itfelf.     Pray,  in  what  Manner  do  you  propoie  10 
proceed  in  demonftrating  this  ? 

Cleon,  For  this  Purpofc,  my  Enphrofyne^  it  will  be 
neceflary,  firft  of  all,  to  make  a  Vacuum^  by  taking  tbe 
Air  from  under  a  tall  Glafs  Receiver,  placed  on  an  Air* 
Pump,  wliich,  you  fee,  I  have  here  provided  for  this  In- 
tention. On  the  Top  of  the  Receiver  you  obfervc  a  Cork 
fcalcd  on  with  Wax,  through  which  goes  an  Iron-wire, 
about  3  or  4  Inches  below  the  Cork,  and  turned  in  tbe 
Form  of  a  Ring,  on  the  Outfidc  above  it.  To  this,  the 
Chain,  which  comes  from  the  charged  Phial,  is  hun|, 
and  conveys  the  Eledbicity  to  the  Vacuum  within  the  GlaB, 
which,  when  the  Window-fhutters  are  clofe,  will  be  evident 
enough  to  your  Sight. 

Euphrof,     I  am  impatient  to  fee   this  Experiment. 1 

have  (hut  up  the  Windows,  and  made  the  Room  dark. — 
The  Chain  is  hung  on  the  Glafs. — And  now,  CUon'tcus^ 
let  the  Boy  turn  the  Wheel,    while   I   attend  to  view  the 

Effect. But  Heavens  !  What  do  I   fee  ? Not  Fire 

of  the  common  Sort,  but  fomewhat  like  Milk  or  Cream, 
dcfcending  in  a  copious  Stream  from  the  Point  of  the 
Wire. — It  fills  the  whole  Glafs,  but  with  a  furprizing 
Kind  of  mnterial  Light,  which  I  can  fcarcely  call  Fire.-— 
It  is  quite  different  in  Quantity,  Quality,  and  every  other 
Circumftance,  in  which  it  appeared  to  me  before. 

Clean.     This  plainly  (hews,  that  the  Matter  of  Electricity 
is    not    that    very    fine,   or   fubtle,  aethereal   Medium,    as 

many  are  fond  of  fuppofing   it  to  be. It  appears  very 

plainly  of  a  thick,  grofs  Sort  of  Matter,  of  a  fluid  Nature, 
and  is  rendered  luminous  by  a  Vacuum^  and  Want  of 
common  Light. — That  it  is  the  real  Matter  of  Electricity 
is  evident,  by  laying  my  Finger  on  the  Conductor;  for 
then  it  runs  all  off  on  myfelf,  and  you  obfene  it  no 
longer  in  the  Rcceircr,— — When  I  take  off  my   Finger, 

it 
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hcs  again  from  the  Wire  into  the  Receiver,  and  fills 
h  a  luminous  Fluid. — The  Light,  however,  is  but 
vcak,  as  it  is  not  perceptible  in  common  Day-light, 
alfo  depends  upon  a  Vacuum^  or  Air  extremely  rare- 
for  if  1  let  the  Air  into  the  Receiver,  it  makes  little  or 
jpcarance,  even  in  the  dark,  as  you  obferve. 
^rof  All  thefe  Particulars  I  cannot  but  fee  with 
ighcft  Satisfaftion,  as  they  convey  frefli  Ideas  to  the 
of  fuch  Things  as  I  could  nev^er  otherways  have 
n.  Indeed  !  in  this  View  of  it,  it  appears  ot  a  very 
Confidence,  as  if  it  were  Particles  of  Fire,  Air, 
ur,  and  other  Parts  of  Bodies,  mixed  together  in 
uminous  Fluid.  Pray,  what  have  I  further  to  obierve 
iar  to  this  Matter? 

w.  One  thing  is  very  extraordinary ;  vi%:  that, 
as  all  Objcfb  appear  coloured,  when  viewed  through 
in  in  common  Light,  the  Light  of  Electricity  affords 
Wours  at  all. — !♦  or  your  own  Satisfafiion,  take  diis 
9  and  view  it. 

^AfWI  I  will.  »  "It  appears  to  me  no  otherwife 
Sb  nie  Pri&n  than  without. — ^I  fee  nothing  of  any  dif- 
Coloiirs  of  Light,  and  am  fully  fatisfi^,  as  to  this 
ukr-— Have  I  any  further  Ufe  of  the  Prifm  i 
m.  No ;  but  there  is  another  Method  of  (hewing 
^haenomenon  ftill  in  greater  Perfection,  bv  making 
e  perfedi  Vacuum  than  can  be  made  by  the  Air-pump ; 
pparatus  of  which  I  (hall  now  proceed  to  defcribe 
U,  having  firft  opened  the  Windows,  that  you  may 
—On  this  tall  Frame  of  Wood,  you  obferve  two 
of  Glafs,  partly  fiUol  widi  Mercury^  in  which  arc  im- 
1  die  two  Ends  of  a  long  incurvated  Glals--tube,  in 
?!art  whereof  the  Quickfilver  rifes,  above  that  in  the 
9  to  the  Height  of  about  30  Inches  ;  and  all  the  in- 
Part  of  the  'I  ube,  above  die  Quickfdvcr,  is  a  Vacuum 
Space,  as  void  of  Air,  as  can  be  made,  perhaps,  by 
The  Manner  of  making  wdiich,  you  will  be  her^ter 
particularly  taught ;  at  ^efent  I  move  the  ele^cal 
line  to  the  Side  of  the  Room,  under  the  Frame,  and 
vilKind,  when  itis  darkened,  how  furprizingly  pcrfeft 
the  Matter  and  Motion  of  Elctftricity  ^iv'ill  appear. 


3i6      THE    YOUNG     GENTLEMAN 

Eupbrof,  TTicn  I  will  put  the  Window-fliutters  clofej 
for  I  long  to  fee  tlie  curious  Phrcnomenon  you  fpcak  ai 
—•The  Room  is  now  dark ;  therefore  haftc,  CleonicMSy  ant 
(hew  the  wondrous  Spectacle. 

C/eon.  I  am  ready. — I  lay  a  Wire  from  die  Condudoi 
to  the  Mercury^  in  one  of  the  Glallcji,  which  conduds 
the  Elefticity  to  the  Tube. — The  Globe  is  whiri'd  round, 
ajid  behold  !  How  quick  the  Lightning  flies  from  4b 
Mercury  into  the  l^acuum  of  the  Tube? — In  that^  hGW 
ftrong>  how  vivid,  how  fenfibly,  and  how  quick  it  mora 
through  that  long  Space  of  the  7\ibe  ! — Afcending  in  one 
Part,  running  over  tlie  Top,  and  down  the  other  Leg  rf 

the  Tube,  in   an  apparent  Rivulet  of  Fire. When  I 

put  my  Finger  on  the  Conduftor,    to   intercept  the  Fluid, 

it  flows  no  longer  in  the  Tube. ?vly  Finger  removed, 

the  Torrent  of  Fire  rufhes  on,  as  before,  with  an  uneijual, 
undulating  Kind  of  Alotion. 

Euphrof,  Such  a  wonderful  Appearance  of  eledrical 
Fire,  or  ratlier  of  a  luminous  Fluid,  cxccals  every  Thing 
i  could  ha\'c  thought,  or  expected  ;  the  Motion  of  k  ii 
unfpeakably  quick,  and  yet  fenfible  at  the  fame  Time: 
1  prefume  it  apjxiars  thus  in  the  Tube,  as  being  con- 
fined in  Glafs,  tranfmittcd  firft  from  die  Mercury  on  one 
Side  to  the  Vacuum^  and  from  thence  lo  the  Mercury  on 
the  other,  from  which  it  is  conducted  into  die  furroiinding 
Air. . 

Clion.  You  judge  very  rightly.  Sifter.  Nothing  but  a 
Glafs,  or  other  electric  I'ube,  could  confine  the  elcdric 
Fluid ;  but  the  Velocity  of  Motion  in  this  Experiment 
you  cannot  really  obfcne.  That  is  too  great  to  be  fcnfibfe 
at  the  Diftancc  of  many  Miles,  as  has  been  fournl  by  r^ 
pcated  Exi-K-Timeiits  made  with  an  electrical  Machine  on 
the  Top  of  Shooter^ S'blll^  and  a  Chain-Conduftor,  M-. 
peiuicJ  by  filken  Strings,  on  the  Road  on  eitlicr  Sick 
of  tlve  Hill,  from  one  End  to  the  other,  more  than  2  Miks- 
Ti\e  Tokcji  v^'as  givai  by  firing  of  a  Gun,  but  the  Eicc- 
trivity  w.is  found  at  the  tnd  of  the  Chain,  as  foon  as  the 
Light  from  the  p'ire  ;  and,  indeed,  it  is  a  Qiieftion  with 
ni::ny  ji'/liciniis  IV^pU*,  if  there  be  much  Difference 
bctvtxn  the  Vc'ority  of  Electricity,  and  that  of  U^^^'^ 
icfrlt";  and  thvTr^oi-c  v/crc  a  Chain  fufpcnded  rnim-i 
file  Globe  of  tne  £,i!t!^,   the  Time  which   tlic  Ele<rtn<:;!^ 

Fluid 
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^luiJ   would  t.;kc  to  run  through  it,  would  probably  be 
titiorether  imperceptible. 

£upbrof.  Weil !  Thcfc  arc  unaccountable  Fa£h  to  mc  y 
rtit  do  not  r.ii  thcfc  Appcamnccs  inchnc  Pcopk  to 
idicve,  that  there  is  a  great  Similitude  between  Electricity 
ind  Ltghmlx;g  ?  It  would  appear  to  me  to  be  almoft  the 
■me  Thing ;  but  that  the  r  orce  of  Lightning  is  ft  much 
iiperior  in  its  EfFcch  to  that  of  Electricity ;  for  Light- 
ring  will  kill  a  Man,  rend  Ttq^"^^  and  niclt  Metals ;  but 
I  have  heard  nothin*^  more  of  Elcdricif)',  than  of  its 
iullif^  a  (mall  Bird,  and  xhz  like. 

Clem.  Becaufe  you  have  not  yet  been  tdd  of  the  greateft 
Eflfe«5ls  of  Electricity,  which  has  killed  a  Max,  as  cfiec- 
Mttlly  as  a  Bird. 

•  Eupbrof.     Indeed !  Pray,   how  did  this  terrible  Cataf-^ 
crophe  happen  ? 

Clem.  I  will  give  a  fiiort  Account  of  it*— —After 
obferving  the  Phxiiomeiia  of  Eiectricity^  People  were 
loon  induced  to  enquire  wiut  Rt^lation  there  was  between 
that  and  Lightning,  and  to  imagine,  that  what  they  had 
obferved  of  pofitive  aik!  negative  £le<5lricity»  among^ 
fevcral  Bodies  on  the  Surf^icc  of  the  Earth,  might  like- 
wife  obtain,  in  ionie  Mc;if;irc^  between  the  Clouds  in  tiie 
Heavens,  /.  /.  the  Cloud,  night  be  ele<£lrified  fome  of 
dKin  pofitively,  and  others  ncji^tively ;  fo  that  tholb 
which  arc  charged  with  a  ^reati^r  Quantity  of  this  elec- 
trical Matter  would,  u'^khi  meeting  with  others  that  con- 
tuned  a  lefs,  d.i'char^<.  ihcir  Overplus  with  fo  much 
Violence  and  Ervploiion,  us  to  caufe  the  Lightning  and 
Thunder  which  v/e  fee  ar.d  hear.  From  hence  tbey  con- 
duded,  there  was  great  Realbn  to  fuppolc,  that  the  Air 
was  filled  with  thib  elciiblcal  Fluid,  and  that  of  Courie, 
they  could  coiarive  to  tind  by  Experiment  tlie  Reality  of 
fiich  a  Thing.  The  flying  of  a  Kite  was  looked  upon 
as  the  beft  Expedient  for  this  Purpofe,  which  accordingly 
wsis  tried  by  feveral  Gentlemen  Abroad  with  great  Succefe  ; 
for  inftead  of  holding  the  long  Line  by  a  Packthread,  as 
ufiial,  they  tied  on  two  or  throe  Yards  of  a  filken  String, 
near  the  End,  which  they  held  in  ti^cir  Hands.  This  pro- 
vented  the  Electricity  from  coming  to  the  Ferfon  who  di- 
feded  the  Kite.  At  the  Place  where  the  Silk  was  tied  on 
SO  the  Hempen-cord,,  there  defccndcd  a  Packthread-firingy 

witb 
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the  fame  Phial  at  the  End  of  it,  ufually  a{^lied  to  Ae 
Coiidudor ;  now,  by  this  Means^  it  was  certain,  a&  the 
Kite  was  a  non-elecb-ic  Body,  and  the  String  by  yMch  it 
was  flown,  they  would  certainly  convey  the  Eledricity  ia 
the  Air  to  the  Phial,  which  would  be  found  by  appiyi 
the  Finger,  or  any  other  Objc£l  to  it^  as  ufual.  Whi 
accordingly  fucceeded,  and  at  (bmetimes  ta  almoft  a  dan- 
gerous Degree. 

Euphrof.     Well !   this   was  carrying  the  Tiling  to  a 

freat  Height  indeed  !  The  Story  of  Prometbeus^s  llcaling 
ire  from  Heaven  was  but  a  well-known  Fable ;  but  the 
modern  Philofophers  have  it  fccms,  realized  it,  ITjcy 
make  nothing  to  deprive  Jove  of  his  Artillery,  and  dm 
which  was  thought  to  be  a  Miracle  in  Elijhct^  Timti 
is  now  but  the  common  Amufement  of  the  Virtiafu 
— They  not  only  call  Fire  from  Heaven  ;  but  take  it 
without  afking,  whenever  they  plcafe. — Such  ExpkMts 
far  exceed  any  Thing  Antiquity  has  to  boaft  of. — I  uouU 
be  extremely  afraid  to  try  any  of  thefe  celeftial  Experiments; 
but  yet,  methinks,  I  long  to  fee  fomething  of  the  Nature 
and  Manner  of  it. 

Cleon.  I  will  take  care  to  gratify  you  in  this  RefpcS 
very  foon,  by  taking  you  to  a  Gentleman's  Houfe,  who 
has  a  proper  Apparatus  for  that  Purpofe,  and  will  be 
extremely  plcafcd  with  an  Opportunity  to  fatisfy  your 
Curiolity,  in  a  moft  entertaining  and  innocent  Manner. 
Through  an  open  VVimlow,  in  the  uppermoft  Room  of 
his  Houfc,  a  large  Pole  is  fufpcnded  on  filken  Strings 
within  the  Room,  and  duly  balanced  \  fo  that  a  tall  iron 
Rod,  fixed  in  the  extreme  Part  without,  and  afcending 
above  the  Height  of  the  Houfc,  (hall  not  be  able  by  the 
Force  of  Wind,  or  othcrwife,  to  turn  the  Pole  about 
From  the  inmoft  End  of  this  Pole,  a  Chain,  on  filken 
Strings,  is  carried  dowji  the  Stairs  to  the  lowermoft  Part 
•f  the  Houfe,  where  is  placed  the  ufual  Apparatus  of 
elcdrical  Inllrumcnts.  As  the  iron  Rod  on  the  outmoft 
End  of  the  Pole  is  the  higheft  Obje<ft  in  the  Air,  the 
ciedrical  Fluid,  when  it  abounds  in  the  Clouds,  and  in 
the  Air,  will  naturally  flow  to  the  Top  of  the  Rod; 
from  thence  be  conduced  to  the  Apparatus  below,  where 
the  Phial  communicates  the  P21e<Sricity  by  a  Snap.— — — 
Where  you  will  fee  the  Leaf-Gold,  and  other  light  Bodies, 

attraded 
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attrsbSicd  and  repelled. — You  will  alfo  hear  the  Bells  ring; 
iin  a  Aiddcn,  as  if  by  Enchantment ;  and  by  Means  of 
two  very  light  Balls,  fufpcndcd  by  flaxen  Threads,  you 
urill  fee  his  curious  Method  of  knowing  whether  the 
EIe£faricity  is  from  a  Cloud  cledbified  pofitivcly,  or  nega- 
tively : — And  wh'Jthcr  it  be  afcending  into  the  Air,  or  dc- 
(cending  thence  to  ihc  Earth.— Thefe  Things  may  po.Ti- 
hly  £ilute  your  Eyes  and  Ears,  at  the  fame  lime  you  are 
fitting  with  him  at  the  Tea-Table. 

Euphrof.  Nothing  would  be  {o  nrrccable  to  me  as  fiich 
i.  Piece  of  Scenery  as  this.— How  poor  and  low  muft  all 
vulgar  Amufcments  be,  when  compared  to  this  ! — One 
MFOuU  think  fuch  a  Gcntlcmim  would  have  all  tlie  World 
to  vifit  him ;  for  my  own  Part,  I  Ihould  think  it  an 
Entertainment  for  Angels,  rather  than  for  Men. — I  am 
amazed  when  I  think  every  Gentleman  of  Fortune  has  not 
ruch  an  Apparatus  in  hi^  Houic. 

Cleen*  it  is  not  I'o  mach  to  l»c  wondered  at  as  you 
imagine.  ' Tis  eafy  to  afiign  fcvcral  Reasons  why  ther 
have  not. — The  firfi  is,  th;it  every  Gentleman's  Houfe  is^, 
not  properly  fituated  for  this  Purpot' ;  for  fuch  a  Houfe 
ought  to  be  the  highclt  in  the  Place,  or  jliftant  from  any 
other.  Secondly,  fuch  iin  extraordinary  Entcrtiiinmcnr 
would  lay  him  xxwicr  ap  Obligation  (as  you  obfcrvc)  of 
having  more  of  h-s  Neiuihbourh  Company  than  he  would 
at  all  Times  chule.  Am)  lijllr,  anotlier  Realbn  is^  that 
Gentlemen  of  Fortune  have  not  always  the  Fdiciiy  of  a 
PKilofophical  Taftc  ;  tliough  the  txpcnce  or  Trouble  of 
ere^ng  4uch  an  Apparatus  would  be  next  to  Nothing, 
ivhen  compared  with  the  Sums  oi  Money  they  other-ways 
expend  to  no  Purpok-.  W'c  \\\o  too  late  in  the  Day  for 
any  Enterprizes  of  this  Kind.  Had  this  I'hmg  been 
luiown  50  Years  ago,  there  liad  chen  been  doubtlefs  fifty 
of  thefe  Apparatufcs  xo  one  we  find  notv'. 

Euthrof  I  fear  there  is  but  too  much  Truth  in  what 
ypu  fay. — ^But  I  am  impatient  to  heir  more  of  the  Fate  of 
that  Philoibpher,  whom  you  juil  now  faid  was  killed  by  thit 
File  fix)m  Heaven.  Pray,  whit  was  his  Name,  and  how 
yn&  it  brought  about  ? 

CUan.  Thib  unhai>py  Perfon  was  the  ingenious  and 
induftrious  Profcflbr  Richman^  at  Pcterjhurgj  who  ]oft 
his  Life  by  an  elcArica)  Stroke,  or  Shock,  on  the  6th 
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Augujlj  17539  as  he  was  obfenring,  with  Mr.   Mokwf 
(Engraver  to  the  Royal  Academy  there)  the  £ffo&  «f. 
Eledtricity  upon  his  Gnomon^    or  EleSfrcmetery  daring  a.  . 
'l^hundcr-ftorm.     Mr.  Sokoloiu  faw  a  Qlobe  of  blue  (ii^i 
as  big  as  his  Fift,  jump  from  the  Rod  of  the  Apparatus  ' 
towards  the  Forehead  of  Profcflbr  Ricbrnmi^  which  va  * 
at  that  Inftant  about  a  Foot  diftant  from  the  R^.-    b.* 
was  attended  with  a  Report^  as  loud  as  that  of  a  P^M; 
and  he   fell  down   inftantly  dead.     His    Appaiams    wat..] 
perfectly  infulated   (or  fuf^iended)  by  filkeu  Strings,  and  *j 
had  no  Communication  with  t'i«c  Earth ;  by  which  Means    ! 
the  great  Quantity  of   electrical  Fluid,  with  which  the    \ 
Apparatus  was  replete,  from  the  Vaftncfs  of  the  Caufe,  dif<    \ 
charged   itfelf  through   the  Profeflbr's  Body,    being    tfat    j 
neareil  non-elc£tric  Body  in  Contad  with  the  Floor  ^  aai  J 
this  was  unfortunately  the  Caufc  of  his  Death.  ,A 

Euphrof.  It  chills  my  Blood  to  hear  of  (o  difaftroitf'/j| 
an  Accident  l^-^Now  you  tell  me  this,  I  fhall  be  afraid  to  1 
be  in  the  Houfc  where  fuch  an  Apparatus  is  found.  I  1 
muft  be»  you  to  excufe  my  Vifit  to  the  Gentleman  you  pm-  | 
pofed.— 1  am  all  over  Horror  at  the  Thoughts  of  it. 

Clcon.     You  need  not  terrify  yourfelf  to   that  Degree* 
Such    Difafters   happen    from   oi;r    not  being    acquainted 
with  the  Force  of  natural  Powers  ;  but  when  we  do  kn^w  • 
them,    wc   can  cafily  elude    thcni.     You  know  the  old . 
Saying,    Happy  ant   ihcy   %ihom  ether   Fclh  Harms  mab. 
wary.     We    know  the  Rock    on    which    he    fplit ;   and* 
therefore  can  ftecr   a  different  Courfc,     in    trying    didk 
Experiments.     We  can   cliufe   whether  we  will    let  At  »* 
Eleidiricity  go  through  our  Bodies  or  not ;  we  can  try  in- 
titmoft  Force  without  feeling  any  of  its  Effects  ourfelves. 

Euphrof.  You  have  related  to  mc  fome  of  the  dr^adfiilf 
and  deadly  Efiefls  of  Eledricity ;  pray  do  you  know  cf 
no  falutary  or  beneficial  Confcquences  of  its  Applicatioti  ?  • 
I  think,  I  have  heard  it  mentioned  as  a  medicinal  Fxpe^ 
dient  in  many  Diforders  incident  to  human  Nature  ;  pray^ 
Ivhat  do  you  certainly  know  of  it  in  that  Charaflcr  ? 

Clecn.  Like  yourfelf,  I  have  heard  of  many  great  EfFefis, 
4nd  Cures  performed  by  it. — It  has  been  reported,  that 
Eleftricity  has  made  the  Lame  to  walk,  the  Blind  to  fee, 
and  the  Deaf  to  hear  j  that  it  has  cured  Rheumatifins, 
Palfies,    Spafinatic  Contortions^  and  what   not.— There 
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la  good  Reaibn  to  believe,  from  undoubted  Teftimony, 
that  many  tonAderabJe  KfTeds  in  Medicine  and  Surgery 
Iiave  been  produced  by  it^  *  One  G mlemah  iti  parti- 
cular has  piibliflied  a  lar^e  Account  of  Cures  {>crformeci 
this  Wav,  and  fonie  of  them  very  extraordinary.—— 
i>ne  Thing  is  worth  obTerving,  that  a  new  Method  of 
pradifing  Phyfic^  by  a  Kind  of  ekHrical  Infpiratiorty  hzi 
proved,   u[>on  Trial,    unfuccefbful,    to  the  ereat  Difap-^ 

SYintment  and  Motincatiun  of  the  Beau  Mondit.  For 
ill,  iilas !  the  Beaus  and  Belles  are  obliged  to  have 
&ecourfe  to  the  grofler  Methods  of  Evacuation,  by  Dofes, 
as  other  Folk  do.     And  now,    my  Euphrofyne^  I  think 

I  lijve  pretty  well  done  with  the  Subje6l  ot  £le£lricityi 
aving  Ihewn  you  fiich  Experiments  as  I  judged  tnoft 
proper  to  give  you  an  Idea  of  the  Ndture  and  Genius  of 
this  firange  and  furprizincr  Power.  There  ar6  innu- 
merable others,  with  which  you  may  entertain  yourfdf^ 
either  by  reading,  or  praftfing  them  on  the  Machine, 
as  you  tbink  proper,  at  your  leifure  Hours!  What  fuN 
ther  may  be  dohe  in  £le£iricity,  miift  be  left  to  (he  Dif- 
covery  of  future  Experiments. 

,  ,  ■     ■    i : : ::— — -^ -.^^ — i : — j-l.:; : 

DIALOGUE      VIIL 

Of  the  Ndture,   Confiruiiidn,  and  U/e  of  the 
Ba  rometer. 

Euphrofytii. 

AS  1  am  engaged  to  fpend  the  Evening  Afcfoad,  1 
(hall  be  glad  to  attend  your  ph  lofophical  Expli- 
cations thb  Morning,  Cleonkus^  if  it  fuits  you. 

Clion.  Nothing  can  be  more  agreeable.  The  Momhig 
is  the  prime  Time  of  the  Day  for  fuch  Purpofcs ;  but 
Bufinefb,  which  is  the  Bads  of  Life,  ob:iges  us  to  apply 
if  other-ways,  and  Leifure  only  recommends  the  Even- 
ing, when  fomeihing  feems  wanting  to  recruit  and  exhi- 
irrate  the  Spirits,  languifhing  wiib  the  Labour  of  the  Day. 

Vol.  L  Y  Hence 
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Hence  thofe  incredible  Numbers  wc  every  Nioht  obfirnr! 
crouding  the  Theatres  of  Plays,  Operos,  and  Oratorio-^ 
for  a  few  Hours  Amuftrment  to  the  Senfes^  and  ihoii 
generally  fpeaking,  lov  enough  too  ^  while  few  attend  to 
LefTons  on  the  Sciences^  and  the  noble  Refearchcs  of 

Philofophy. The  Morning  is  fine,  and  we  fliall,  with 

Pleafure,  fee  whn  we  are  about.  I  iha!l  thtrefort  takt 
this  Opportunity  to  explain  to  you  fonEie  of  the  ooft 
obfervable  Properties  of  the  Air,  which  yet  remain  to  be 
conlidered,  how  far  we  may  reduce  them  to  Ufe  in  lol 
Life,  and  exemplify  the  fame  by  proper  Inftjuments  and 
Experiment*. 

Euphrof,  This  will  aflFord  me  the  bigheft  Pleafurt. 
But,  what  are  we  to  begin  with  ? 

CleG?i.  The  Weight  of  the  Air  is  the  moft  important 
Property  thereof^i  every  Way  confidered^  The  whok 
Frame  and  State  of  Nature  are  interefled  in  it;  ind 
particularly  the  Life  and  Health  of  Animals^  and  PianK 
Then  th?  variable  Heat  and  Cold  of  the  Air  will 
demand  our  Regard  on  many  Accounts  \  and,  in  the 
laft  Place,  we  fnall  find  it  our  Intereft  to  advert  on  the 
difFertnt  Degrees  of  the  Moisture  and  Dryness  of  the 
Air.  The  Weight  of  the  Air  we  fhall  illuflrate  by  the 
Barometer;  the  Heat  and  Cold  by  the  Thermome- 
ter ;  and  the  Moifture  and  Drynefs  by  the  Hygro- 
meter 

Euphrof,  In  what  particular  Cafes  does  the  Weight  cf 
the  Air  moft  afJcdt  us  ? 

Cleon.  By  its  very  confiderable  PrefTure  on  the  Syftcm 
of  Aniiial  Fibres,  it  gives  them  their  proper  Tenfion  or 
Tone;  or,  to  ufe  the  Phyfician's  Phrafe,  it  braces  up 
ih;?  Fibres  to  the  Standard  of  Nature,  fo  that  their 
Actions  on  the  Fluids  are  exerted  with  fuch  a  Degree  cf 
Force,  as  to  caufe  a  due  Circulation  of  the  Fluids,  h 
fhort,  the  Weight  of  the  Air,  in  the  Animal  OEconoroyi 
is  like  the  Weight  of  a  Clock  in  Mechanics,  which 
ffives  Motion  to  all  the  Machinery,  and  is  the  regulatini; 
rr:nciple  of  the  Whole.  Moreover,  the  Air,  by  its 
Freirure,  rufhes  into  the  Lungs  of  all  Animals,  fets  thofe 
noble  Ventilators  to  Work,  communicating,  by  that 
Means,  a  vital  Principle  to  the  Blood,  wh*ch  flows 
through  it  in  the  frefh  and  wholefome  Air  that  we  breathe 

in, 


And    LADY'S    PHILOSOPHYi      323 

in,  in  conftant  Refpiration  — In  like  Manner,  we  find 
the  Air  is  every  Way  necefiary  for  Vegetation ^  .the 
Bodies  of  Plants  as  well  as  Animals,  are  properly  organ- 
ised to  circulate  this  neceiTary  Fluid ;  and,  by  fome 
Experiments,  we  (hall  fee  hereaf.er^  it  will  appear  they 
xefpire  gre4t  Quantities  of  Air. 

Enpbrof.  If  this  be  the  Cafe,  and  our  Life,  as  well  as 
Our  Health,  depends  fo  entirely  on  the  Weight  of  the  Air, 
I  think  it  behoves  isvery  one  to  get  the  bed  Information  of 
this  great  Principle  that  he  poffibly  can.  Pray,  what 
Methods  do  you  take  to  make  it  moft  eafily  known  to 
Mankind  ? 

CUoHi.  The  Experiments  of  the  Air-Pump  are  bed 
adapted  for  this  Purpofe.  They  (hew  the  univeifal  Ne- 
ceffity  of  this  Medium  \  but  the  Baromettr  is  thit  Inftru- 
ment  alone,  which  meafures  the  Weight  of  the  Air,  apd 
confequently,  will  give  the  moft  adequate  Idea  thereof  to 
your  Mind.  This  will  (hew  you  its  gradual  Increafe 
and  Decrease  at  diilerent  Times,  by  which  we  may^  in  a 

irreat  Meafure,  judge  of  the  falubrious  State  of  the  Air  ; 
iw  by  thi«,  we  can  fee  when  the  Weight  of  the  Air  is 
greateft,  and,  confequently,  moft  conducive  to  our 
Health  j  alfo,  when  it  is  leaft  of  all,  and  thert^fore  to  be 
upon  our  Guard  againft  any  Inconveniencics  that  m»y 
arife  from  thence ;  which  oftentimes  affed  not  only  our 
Health,  but  our  Fortunes  alfo. 

Euphrof.  Prav.,  what  do  you  mean  by  Fortunes,  in 
Regard  to  the  Baronuter?  Ii  that  any  Meafure  of  our 
good  or  ill  Succefs  in  Lifef  Does  our  Riches  or  Poverty 
in  any  Meafure  depend  on  the  Heavintfs  or  Lightnefs  of 
the  Airi  CU^nicus  ? 

CUon.  I  can  aiTure  you,  my  Ruphrofyne^  that  it  is  a. 
Matter  of  more  than  mere  Pleafantry,  and  whethej  Peo- 
ple think  of  it  or  not,  it  is  certain,  they  are  richer  or 
p'orer  for  being  more  or  Icfs  prudent  in  their  Conduct  jn 
Life}  and  therefore,  fince  the  Barometer  moft  certanly 
indicates  the  Srate  of  the  Air,  in  Rcfped  to  its  Weigl^t* 
it  follows,  that  it  muft  likewrfe,  at  the  fame  Time,  (Ikw 
uSf  not  only  the  prefcnt  Circumftances  of  the  JFeather^ 
but  alfo  prognofticate  the  future  Changes  that  may  iip- 
mediatcly  happen  ;  and  on  fuch  Fore -know  ledge  you  will 
re^dii^  aljON^s  a  great  deal   muft  depend.     If  a  Journey 
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on  Land  be  intended,  a  wife  Man  would  confult  bit 
Wtather-glafs ;  and  it  thereby  prepared  to  a^oid  the 
Kain  and  bad'  Weather  which  mighc,  probabiv,  have 
6ccafibned'  his  catching  Cbldy  the  too  general  Caure  of 
an  ill  State  of  Health;  and*  oftentimes  the  Lofs  of  Life. 
If  you  were  to  go  by  Sea,  and  there  be*  any  Hurfiane 
ot  Storms  depending',  the  Bdromitar  proves  a  f«ithfiil 
Monitor,  and  gives  you  previous  Notice  of  the  fame.— 
Laftly,  in  Regard  to  the  Bufinefs  of  HuAandry  ;  a  Per- 
fon  poirefTed  of  a  Baromefer^  Knows  the  proper  Seafin 
for  app!y-ng'^  the  Sickle  or  Scythe;  when  the  ignoriot 
Farmer  cuts  down  his  Corn  and  his  Hay  improvideotlj, 
and  leaves  tKcm  to  maceratt^  and  fpoil  in  the  foaking 
3howers  that  faH. 

Euphrof  If  the  Barometer  be  irf  fucb  mighty  €onfe* 
quence  as  you  reprefcnt*  it  is  fufprizing  to  me,  that 
every  Man  in  the  Kingdom  has  not  one  of  them  in  Hit 
Hioufe.  Who  would,  for  the  Sake  of  fuch  a  fnall  Stim 
of  Motjey,  want  a  general  Index  for  Life,  Health,  and 
good  Fortune? 

Cleon.  There  are  fc^v-  People  blit  what  ha^ea  TVeatfier- 
glafs  of  one  Kind  or  other,  they  are  fo  fenfible  of  the 
Benefit  of  it  in  general ;  but  it  is  in  this  Cafe  as  in  many 
others,  if  they  gee  but  an  Inftrument  with*  a  Name  to 
it,  and  for  a  very  little  Money,  they  are  fatisfied ;  nor 
regarding  the  Truth,  or  intrinfic  Value  of  a  good  Corf- 
ftru£lion. 

Euphrof.  By  what  you  fay,  there  are  different  Sorts  of 
Barometeri ;  I  fhould  be  glad  to  know  how  they  are 
made,  and  what  different  Kinds  of  them  are  in  Ufe. 

CUon.  I  (bill  firft  ihew  you  the  Manner  of  making  one 
of  the  b«fl  Sort,  and  then  point  out  the  Forms  and 
Deficiencies  of  the  Rcfl.— — ^I  have  here  provided  you 
with  what  we  may  properly  call  a  triple  JVeatber-^hfs, 
confiftine  of  a  Barometer  of  the  beft  Sort,  a  Therm^meUfi 
arid  a  Hygrometer^  all  in-  one  Frame ;  by  which  the  S'aK 
of  the  Weather,  in  ail  the  abovementioned  Refpe<35) 
mav  be  feen  at  one  View.— Here  it  is  ♦. 

Eupbrof.  The  Infirument  appears  not  lefs  elegant  tfaao 
ufefut :  It  makes  a  Piece  of  ornamental  Furniture  for  t 
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Oentleman's  Parlour,  or  Study ;  and*  I  think,  the  moft 
fo  of  any  one  Thing  I  know  of  the  Philofophical  Kind. 
The  large  Tube  in  the  Middle  is  the  Barometer^  I  fee  ; 
aod  you  xuay  now,  if  you  pleafc,  lee  me  know  your 
Method  of  filling  it  with  Qiiickf-fiivjer,  and  likewtTe 
explain  to  me  how  that  proves  the  Meafure  and  the 
Weight  of  the  Air. 

CUon.  That  I  (hall  inftantly  do,  in  fuch  a  Manner, 
that  you,  or  any  one  elfe,  may  pradife  it  with  Pleafure 
afterwards.  Thus— the  firft  Thing  to  be  do|ie  is,  tQ 
take  this  Phial  of  Mercury  (which  is  about  one  Pound 
and  a  Qtiarter,  made  very  pure  for  this  Purpofe)  and 
to  heat  it  by  d^e  Fire ; — then,  thia  G'afs  Tube,  which 
it  now  empty  and  very  dean,  is  to  be  heated  by  the 
^\tft  likewife;  and  then  rubbed  pretty  briflciy  with  a 
Biece  of  Leather,  or  Cloth,  juft  before  the  Mercury  is 
poured  in."  In  the  next  Place,  this  little  Paper  Fui^ 
ael,  with  the  fmall  Hole  in  it,  is  neceflary  to  convey  the 
Qiiick-itlver  in  a  fine  Scre;im  to  the  Tube,  filling  it  by 
0OW  Degrees  :— AU  which  you  fee  me  now  perform. 

EuphroL  And  a  very  pretty  Sight  it  is,  to  fee  the 
Quick-filver  trickle  down  the  Tube.-rBut  I  obfervr,  ty 
the  Quick*(ilver  rifes  in  the  Tube,  there  ar«  Bubbles  oif 
Air  in  feyeral  Parts  of  it  left  behind.  Pray,  how  do  you 
get  thepi  out,  when  the  Tube  is  filled  ? 

€leim*  There  are  feveral  Methods  by  which  this  may 
be  done,  but  the  heft  is  as  follows : — I  continue  pouring 
ip  the  Quick-filver  till  it  fills  the  Tube  withm  an  loch 
of  the  lop;  then  fetting  down  the  Phial,  1  apply  my 
finger,  hard  and  clq^e.*  qpon  the  Top  pf  the  Tubr,  and 
then  invert  it;  by  which  Means,  you  fee,  the  Air, 
which  was  on  the  Top,  now  rifing  through  all  the 
Quick-filver,  gathers  every  Bubble  in  its  Way  ;  then  I 
^evert  the  Tiibe,  or  t|irn  it  up  again  ^  the  Bubble  of  Air 
now  re-afc?nds,  and  if  any  finall  Babbles  rcm^iin,  they 
are  now  taken  quite  away,  and  the  whole  Body  of*  the 
Quick-filver  is  left  entire.— Look  i|ar(owl^  at  it,  and  telT 
me  if  you  can  perceive  one  (ing)^  Bubble  of  Air. 

Eupbrof.  Not  one. It  is  quite  pure,   and  heauti- 

fulty  black,  like  Jet. — Pray,  what  do  you  n-xt? 

Qlion.  I  take  the  Phial,  and  fill  the  Tube  to  the  Top. 
Xl^cpi  I  pour  the  Remainder  of  the  Quick*fi^v^r  ^nto 

13  this 


326      THE    YOUNG    GENTLEMAN 

this  Tea-di(h ;  and  putting  my  Finger  faft  on  the  Top 
of  the  I  ubc,  {  once  more  invert  tt,  and  put  my  Finger, 
with  the  End  of  the  Tube,  under  the  Quick-filver  in  the 
Cup;  then  withdia'Ar  my  Finger  gently  fnm  the  Tube, 
fo  that  the  Mercury  in  the  Tube  and  Cup  may  readily 
unite,  without  a  Particle  of  Air  getting  in.^-And  now 
you  fee  the  Silver  fubfidc,  or  fink  down  from  the  Top  to 
it?  ne^'cffary  Height. 

Eulhrof.  Very  g<>od,  it  does  fo.  But  why  does  it  not 
fink  lo'  ti,  Cleonicus? 

CleoTi,  h  can  fink  no  lower  ;  bccaufe  the  Air  will  fup- 
port  fo  much  in  the  Tube  as  is  equal  to  its  own  VVcighr, 
upon  the  fame  Bafe,  with  that  ot  the  Quick-filver ;  for 
when  two  Fluids  mutually  prefs  ujon  each  other,  they 
will  always  keep  moving,  till  they  come  to  an  Equili- 
brium, or  where  the  Weight  is  on  each  Side  equal,  and 
then  they  muft  necefliinly  fuftain  each  other  at  reft. 

Etipbrof.  I  remember  you  to'd  me,  that  the  Weight  of 
the  Air  upc'n  a  fquaie  Inch,  was  equal  to  ab(-ut  ij 
Pounds,  and  by  this  Experiment,  I  fuppofc,  if  the  Tube 
was  of  a  fquare  Form,  and  the  Bore  of  it  equal  to  a 
fquarc  Inch,  if  it  was  filled  with  Qiiick-filver  and 
inverted  (like  this  fmall  one)  in  a  proper  Quantity  of 
Mercury,  the  Mercury  then  wr.ud  fubfide  to  the  fame 
Height  with  this  ;  and  tiie  fqu.re  Column,  fuppoited, 
would  weigh  alout  15  Pounds:  Am  1  right  fo  far, 
Cleonicus  ? 

CUon,  Very  right,  indeed.— -A*;  by  this  Experiment, 
you  fee  the  Weight  of  the  Mercury  in  the  Tube  is 
always  of  an  equal  We^g!  t  with  a  Column  of  Air,  of 
the  fame  Bafc,  and  of  the  Height  of  the  Atmofphcrc ; 
fo  it  muft  confequenily  be  an  adequate  Meafurc,  at  all 
Times,  cf  the  Weight  of  the  Air;  and  in  this  Manner, 
you  iec\  tl  c  Bitrometcr-tube  is  placed  in  the  Mercury, 
in  the  Bafon  at  the  Bottoni  of  the  Frame  in  the  Weathcr- 
glar«=. 

Euphrof.  I  do. — But,  why  is  it  ncceflary  to  have  fo 
larg'^  2  Qiiant.ty  of  Mercury  in  that  Bafon? 

CUon,  The  Quantity  is  not  fo  large  as  you  Imagine 
from  its  Surface. It  is  but  (hallow,  though  the  Sur- 
face be  wide  j  for  wa^-  the  Surface  not  very  largo  indeed, 
ft  would,  in  feme  Meafure,  rife  and  fall  with  that  of  the 

Mercury 
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Mercury  in  the  Tube,  which  ought  by  no  Means  to  be  ^ 
for  -the  Height  of  the  Mercury  in  the  Tube  is  always 
meafurcd  from  the  Surface  of  that  in  the  Bafon,  and 
therefore,  unlefs  the  latter  i^as  always  to  continue  the 
lame,  the  Vaiiations  of  the  former  could  never  be  duly 
eftimated. 

JEupJ)rof>  I  fully  comprehend  your  Meaning  in  this 
Rclpeft. — ^What  clfe  is  nectffary  to  the  Pcrfcftion  of 
this  tnfirument? 

Cleon.  The  Size  of  the  Bore,  which  ought  to  be  never 
lefs  than  two  Tenths  of  an  Inch,  nor  need  it  be  more 
than  four ;  in  Tubes  of  a  fmali  Bore,  there  is  a  fenfible 
Force  of  Attraftion  from  the  Sides  of  the  Tube,  which 
prevents  the  free  Motion  of  the  Quick-filver  in  it;  and 
in  fucb  Cafes,  no  Alteration  in  the  Weight  of  the  Air 
can  be  feen,  till  it  is  great  enough  to  overcome  that 
Force  of  Attradion  in  the  Tube ;  and  therefore,  thofe 
Weather-glaiTes  which  are  made  with  fmall  Tubes,  hold 
but  a  little  Quick-filver,  and  come  very  cheap  ;  but  are, 
at  the  fame  Time,  good  for  little  or  nothing  to  the  Pur- 
chafer  ;  wheceas,  on  the  contrary,  in  the  Tubes  which 
aire  large,  and  will  hold  near  a  round  of  Quick-filvery 
the  Weight  of  it  will  render  it  independent  of  the  At- 
traction of  the  Tube;  its  Motion  will  always  be  free, 
and  it  will  (hew  the  very  firft  and  moft  immediate  Al- 
teration In  tbe  Weight  of  the  Air ;  and,  in  (hort,  no  other 
Barometer^  than  what  I  have  now  defcribed,  will  do  this  i 
and  confequentlv,  this,  as  it  is  moft  fimple,  fo  it  is  the 
bcft  Form  of  any. 

Euphrof,  You  have  convinced  me  very  rationally,  that 
this  muft  be  the  bed  Form  of  a  Barometer.  But  why, 
then,  is  there  fuch  a  Variety  of  other  Forms  of  this 
Inftrument,  if  this  be  the  bcft  of  all/  For  1  lemcmber^ 
upon  a  Vifit  the  other  Day,  I  faw  two  Bar  ^meters  in  the 
Gentleman's  Parlour,  of  a  very  different  Form  from  this  ; 
one  of  them  had  three  Giafs  Tubes,  bent  alntoft  hori- 
jumtally  towards  the  Top,  and  difpofed  beiween  feveral 
rich  filvercd  Plates,  with  curious  lingraving,  and  a 
charming  gilt  Frame  j  I  think  he  f'^id,  ircofthim  eight 
or  ten  Guineas. — The  other  confifted  of  a  ytry  long 
Tube,  bent  at  the  Bottom,  and  turned  up  again  to  the 
X^p  of  the  Frame;  the  firft  Part,  I  obfcrvcd,  was  filled 
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with  Quick  filver,  the  other  with  i  Sort  of  blue  LiquoTi 
j>ut  What,  I  don*f  know:—- Pray,  why  do  Gcntlcmeii 
chiife  thefc  other  Forms'? 

Clitn.  Several  Reafons  may  be  aflfgned  for  it. — Fiift^ 
every  Gentremap  that  Wjints  a  Barorneter  caiinbt  be  fup' 
pofed  to  know  which  jf  the  belt  Fgrm:  Wh-n  thcv 
apply  to  the  ^h'TS  ^hey  are  very  gravely  and  b»iu/i^ 
perfuaded  td  buy  that  Sdrc  vi^iidi  ilhe  S))opke^)er-hasat 
Hand,  and  which  his  Profits  are  largeft  upon^^n  the 
lec6Ad  Place,  thev  are  alfo  told,  tliac  the  Motion  of  the 
Quick -filver  {or  6ther  Fluid)  is  five  or  fix  'Times  at 

i'rreat  inr  thofe  of  a  bent,  or  diagonal  Form,  as  in  the 
imple  upiight  one,  and  they  immediately  conclude,*  that 
ihey  ttiutt  hi  fo  much  better  of  "Copife.j-^A  ihiVd  tUaiba 
for  fuch  a  bad  Chbicfe  is,  that  many  Gentlemen,  as  well 
ks  Ladies,  aff(?A  to  hav^  Things  ve/y  fine  and  thotfji 
tind  fuch  as'fiiall  mafke  a  gxand  Appearance.— —And  in 
mention  no  other  Reafons,  uhlefs  an  Inftrurtient  be  coftif, 
one  Sort  oF  Huye/s  will'  have  no  great  Opinibn  of  them, 
ind  the  Retailer  will  find  it,  very  often^  a  difficult  Mai^' 
ter  to  difpofe  of  his  Gbods  lo  fuch  Sort  of  People^  widi^ 
out  A  magnificent  Price.  .  •    *.        ■  * 

Euphr"f,  But  all  you  have  now  faiJ,  falls  fhort  of  the 
Satisfadlion  I  Lxpe6lcd. — I  imagine,  wheh  People  boy 
fuch  Things,  ihey  have  a  greater  Regard  to  Ufe  tbad 
Dctoratirii,  and  would  always  be  fond  of  that  which 
was  bcft  in  its  Kindj  to  which  P^ple  of  Fortune  might 
annex  as  fplendid  an  Apparatus  as  tbey  picafe. — But  if 
the  Scale  of  Motion  for  the  Quick-filveri  in  the  com- 
pound, diagonal  Barometdr,  be  fo  great,  as  to  amount 
to  no  kfi  than  30  or  4O  Inches  in  Length  (as  you 
hinted  jiift  now),  and  in  that  which  you  recommend  the 
Scale  is  limitted  to  three,  I  proTefs  I  am  one  of  them 
that  cannot  readily  fee  why  thofe  fliould  hot  be  preferable 
to  this. 

CUon,  The  Reafon  Avhy  you  do  not,  is,  becaufe 
you  liavc  not  confidered,  that  the  principal,  and  critical 
Ufe  ot  a  Baionietcr  is  to  fliew  the  firji  AUiration  in  ^^e 
Weight  of  the  Air,  which  ought  10  be  known  for  thd 
more  early  and  certain  Prognoftics  of  the  Weathcrj 
and  for  being  the  more  duly  prepared  for  the  Confer 
qucnces  of  it.—— A  Tdeltope,  that  would  not  flicff 

•  the 


AND    LADY'S    PHILOSOPHY.      3^9 

the  Moments  of  the  Beginning  or  End  of  a  Tnnfit^ 
punhc  not  to  be  called  an  aflroncmical  one^  or  thougUt;  by 
any  Means,  perfect  in  its  Kind  ;  a  common  Telclbopc, 
pr  a  B  .cket  of  Warer,  wi»l  ferve  incurious  People  for 
viewiog  an'KcIipfe^  and  fo  any  Sort  of  Barometer  will 
fuffice  for  (hewing  the  Alteration  of  the  A'r,  when  it 
ba«  already  happened.  The  long  Scale  is  only  a  vulg<ir 
Error ;  there  arc  better  Methods  contriuc^d  to  anfwer  the 
flame  Purp  fe,  in  a  fimple  Barometer,  for  fuch  as  have 
Ingenuity  enough  to  ufe  them ;  I  mean,  a  common 
IJndei (landing  (nly;  for  little  more  js  required  to  be 
Mafters  of  the  niccft  Parts  of  this  Art,  when  we  get 
into  a  right  Way  of  thinking  about  it. 

En^hrof  I  am  not  fatisfied  yet;  tho*  there  may  be 
great  Tr^th  in  all  you  have  fa'd^^You  have  not  yet 
told  me  why  3  Barometer  of  a  large  Scale  will  not  (hew 
the  (irft  Variation  of  the  Weight  of  the  Air,  as  well  as 
this  of  a  fmall  one. 

Clem.   Well  ^  you  have   brought  me  to  the  Point, 

and  1  will  now  declare  the  Reafon  to  you. The 

^ercurv,  in  thofe  large  Scales,  does  not  reft,  or  depend 
lipon  the  Air  alone,  but  upon  the  Tube  in  which 
it  is  contained,  and  the  longer  the  diagonal,  or  bended 
'  Pajrt  of  the  Barometer  is,  and  the  greater  their  Number, 
the  more  will  the  Quick-filver  reft  on  the  Tube,  and  the 
gfreater,  of  Courfe,  will  be  the  Impediment  of  its  Mo- 
tion ^  for  it  is  here  confidered  as  a  Body  moving  up 
and  ddwn  an  inclined  Plane,  and  then  the  Refifbince 
that  is  given  to  fuch  Bodies,  confidered  mechanically, 
joined  with  what  refults  from  the  natural  Cohefion  br- 
tween  the  Quick-filvcr  and  Glafs,  muft  prove  a  con- 
fiderable  Obftru(Slion  to  its  Motion ;  and,  till  the 
Weight  of  the  Air  be  fo  far  alteted  as  to  overcome  thofe 
refifting  Forces,  'the  Mbtibn  of  the  Quick-filvcr  cannot 
begin,  and  therefore  it  muft  be  confiderably  after  the 
Time  that  it  conlrtiences  Motion  in  the  upright,  fimple 
Barometer.— When  I  have  (hewn  you  fome  Lxperiments 
in  Mechanics,  you  u  iil  be  better  able  to  undcrftand  the 
Realon  and  Truth  of  what  I  now  tell  you  ;  at  prefent. 
It  will  not  be  worth  while  to  fpend  more  Time  in  (hew- 
ing how  this  Principle  of  Re(iftance  will  ever  lie  as^an 
inruperable  Obftacle  to  the  Perfedion  of  any  other  Formf 
f     •  .,    .  of 
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of    Barometers. The    ffTw- Barcmrifr    has  more 

Ingenuity   than   Exacincfs  to   iccrimrr.end    it.  Ard  ^ 

that  Barometer,  wJ  ich  a  Gdulenuin  has  latclv  contrived  ^ 

to  fli.w  the  Height  of  the  iVIcrrury  for  every  Day  in  i\k 
Year,  dcfcrves  very  much  to  be  admired  for  its  Me- 
chanifin  and  Contrivance,  but  is  t3o  expenfive,  and 
liable  to  the  ()bje(!)ion  of  Inaccuracy  with  the  Reft  of 
the  compGund  I'.^iu 

Euphrof.  1  ftc,  y^u  arc  determined  to  aJmit  of  no 
Conllrudiion  of  tliis  In.flrumenw  but  what  1  here  have; 
therefore,  \\7i\\  let  mc  know  how  I  may  render  thisfhorc 
Scalw*  equivalent  to  a  large  one,  ps  you  juft  now  implied 
mipht  be  done. 

CUon,  The  Scale,  at  prefcnt,  contains  but  three 
Inches,  and  eich  I:  ch  is  divided  into  ten  equal  Parts, 
^\hich  yo'i  fee  are  vifible  enough  to  t!.e  Eve;   therefore, 

the  whole    Scalo    contains   ihtry  v  filjc    P*irt5. How 

much  further  woul  J  you  chufc  to  go  ? 

Euphrof.  Ycu  may  depend  upon  it,  my  Curiofity  will 
carry  mc  as  f;ir  as  1  can  poiTibly  go,  in  that  Refpcdi 
and  you  can  bcft  tell  me,  uh  re  I  muft  ftop. 

CU:n.  That  I  will  d  >.  You  may  hav-  each  of  thcfe 
30  Parts  div'iJpJ  into  10  oti.c  s,  by  Means  of  a  lit:Ie 
Sliding- piece  of  filvcr'd  Biafs,  whofc  Ind.x  uprtr.  the  Top, 
points  exaaly  f^  the  Surf-cc  of  the  Q^rjck-filvtr  i:i  the 
Tube;  from  this  I:iJc:>,  i:  u  d:v:.  ;.d  iiito  ic  cqu:il 
Parts,  which  are  juft  equ.:l  fo  11  ot  thi  fc  on  the  ScjIc. 
This  little  Art.hce  eocs  by  the  N.i:nc  oJ"  a  J'rniUr 
(bein:^  the  Name  of  the  Pcrlon  who  fir  il  pijblirjied  it  10 
the  World).  As  10  Divifions  on  tiie  Fcmlc}-  exceJs  10 
on  the  Scale  by  one  wh  )Ie  Divifion  ;  fo  o\v:  Divifion  on 
the  Vernier  will  exceed  one  on  the  Sciie  by  yV  t  two,  on 
the  Vernier^  will  exceed  two  on  the  Scale,  by  y-  ;  three, 
by  t'  ;  and  fo  on;  therefore,  wh  n.vcr  )ou  place  the 
Jndex  to  the  Surface  of  the  Q^iick  filver,  you  wiil  {cz 
ivlicit  Divifio's  on  the  Vernier  and  the  h'cle  coincide, 
.md  the  Number  on  the  Veruicr  fliews  how  many  Parts 
f)f  Ten,  the  Index  is  a^ove  the  Divifi)n  on  the  Sc  Ic, 
n-w'Xt  bc^:)^v  ir,  and  fo  wiil  fliew,  not  only  how  many 
Inches,  and  Tenths  of  an  Inch,  the  Qiiick-fiKcr  is 
hgh,  but  its  Height,  even  to  the  Hundredth  Paitot  an 
Inch,  exactly  3  and  thus  the  Scale  i.s  divifible  into  3C0 

eqw?.! 
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^ual    Parts,  which  is  as  far  as  the  moft  fcrupulous  Pfai« 
*^*T^hcrc»ndcfir<f. 

1     ^Kfphrof.    All   this   may  be  true  enpugh  for  ought  I 
J^now  .  but  unlcfs  you  can  explain  it  10  me  by  an  £x- 
^'^plc,   you  may  as  well  tell  the  Story  of  your  Ferniif 
^  **^y  L  niitt,  as  to  me. 

.     falcon.  I  make  no  doubt  but  you  will  eafi)y  underfland 
^y   un  Example   or   two,    which  you   (hill    perform 
2^5*rfelf,  that  you  may  be  the  more  ready  at  it  another 
*  »nic. 

J    -Cuphrof.  That  pleafcs  me  well :— —  But  what  am  I  tq 
^^    firll?^ 

Cleon.  Caft  your  Eye  on  the  Barometer,  and  move 
y^^  Ind-x  of  the  Vernier  nicely  to  the  Edge  of  the 
'^^iilck-filver  in  ihc  Tube. 

^.^^uphrof.    This   I    have  done. What   is  the  next 

*  hing  to  be  obferved  i 

Cleon.  L<'ok  the  Divifion  on  the  Scale,  that  is  next 
below  the  Index  of  the  Vernier^  and  tell  me  what  it  is. 

Euphrof,  I  will  look. It  is  the  fecond  Divinon 

above  30;  by  which,  I  perceive,  the  Quick-filver  is 
more  than  30  Inches  and  -f^  of  an  Inch. 

Clion,  Very  right;  and  now  you  are  to  tell  me  ho\ir' 
piuch  more,  by  obfcrving  what  Divifions  of  the  Vernier 
and  Scale  coincide,  which  you  are  next  to  fee. 

Euphrof.    I   obferve,    the    fourth   Divifion    upon    the 
yernter  is  juft  ag^inft  the  Divifion  upon  the  Scale. 
But  what  do  I  learn  from  thence  i 

Cleon.  From  thence  it  is  apparent,  that  the  Index  is 
.    advanced  four  Parts  out  of  Ten,  from  the  fecond  to  the 
third  Divifion  of  the  Scale  above  30.  And  there* 

fore,  the  whole  put  together  amounts  to  this,  that  the 
Quick-filver  in  the  Tube  ftands  at  the  Height  of  30 
Inches  to-  of  an  Inch,  and  -^^  of  another;  that  is,  30 
Inche«,  and  24  hundredth  Parts  •f  another  Inch,  is  the 
Heieht  of  the  Quick-filver. 

Mupbref  Very  good ;  I  fee  by  this  plainly,  that  I  can 
determine  the  Height  or  Motion  of  the  Quick-filver  to 
the  Hundredth  Part  of  an  Inch ;  which  I  am  fure  will 
be  fufficient  for  my  Purpofe;  and,  I  fuppofe,  for  any 
one's  elfc.  ■  Is  there  any  Thing  farther,  in  Regan} 
po  Barometers,  worth  mj  Notice  at  tbis  Time? 

CUo^f 
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Ck(m.  I  cr^uld  obfervc  to  you  many  other  Circum- 
llanccs,  and  Particulars,  relative  to  Barometers,  but  I 
jndgc  it  would  be  Ix>rs  of  Time,  at  prcint,  as  my 
only  View  in  thcfe  Crcumftance*;  with  you,  is  to  make 
}'ou  acquainted  with  that  which  is  beif,  and  mofl  per- 
U&,  in  its  Kind,  among  the  Iriftrucnents  ufed  in  evcrjr 
Art  or  Science.  We  £all  therefore  difini^  this  Subjed, 
and  proceed  to  confider  another  Inftrument,  by  which 
we  explore  the  various  Degrees  of  Heat  and  Cold  in  the 
Air,  for  the  Subject  of  the  next  Leifure-hour  which 
4icctirs. 


DIALOGUE     IX. 

Of  the  Nature  and  Ufe  of  Thermometers,  ani 
their  Variety  of  different  Conflru£fions. 

ENphrofyne, 

T  Have  now  an  Opportunity,  Cicotiicm^  of  putting  yow 
\  in  Mirid  of  your  Promile  of  explaining  to  me  the 
Kjiurc  of  the  Thermometer,  by  which  you  measure 
the  Degrees  of  Heat  and  Cold  in  the  Air. 

dcon.  Nobody  is  more  ready  to  fulTil  Engagements 
^>t  that  Kind  than  myfelf,  and  I  ilia!l  embrace  txtxf 
Opportunity  for  th^t  Purpofe;  cfpjcially  the  prefcnt 
fjnd'.  The  Nature  of  the  Thermo'iicier  \s^  undoubredly, 
ff'fkoned  among  the  plcafanteft  Speculations  in  Philo- 
fophy.  As  the  Dcfi;n  of  this  Inftrument  is  to  give  us 
r.n  Hftimatc  of  the  Heat  or  Cold  in  the  Air  at  all  Times, 
ic  is  evident,  it  muft  be  of  the  utmott  Con fcqucnce  upon 
many  Accounts ;  fince  the  Health,  and  confequemly  ih^ 
Life,  of  Man  is  greatly  afreftvd  by  this  Qi^iality  of  the 
A  r  ;  I  need  not  give  you  Indances  of  the  manifold 
Miferies  Difeafcs,  and  other  Misfortunes  that  have 
happened  to  Mankind  in  every  Age,  from  the  Intempc- 
r  ture,  and  Extremity  of  Heat  and  Cold  in  the  Air, 
ani  therefore,  we  cannot  be  too  fufficiently  inftrucbrd  in 
all  the  proper  Methods  of  guarding  againft  them;  and 
r.c:  only  lo,   but  the  Vegetation  of  different  Kinds  9f 

Pjanii 
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Plants  and  Trees  depends  upon  a  peculiar  Degree  of 
Warmth  or  Heat  in  the  Air,  Water,  or  Eanh,  in  whidl 
(hey  grow,  and  the  Thermometer  is  found  to  be  the  priri*- 
cipal  Inftrument  for  all  fuch  Purpofes. 

Euphrof.  As  this  is  the  Cafe,  it  will  undoubtedly 
follow,  tnat  the  Ingenuity  of  Men  of  a  philofophic  Turn,' 
muft  have  contrired  and  introduced  many  different  Forms 
and  Structures  of  this  Inilrument ;  I  (hould  be  glad^ 
therefore,  to  know  whac  they  are,  and  how  many  i 

Cleen,  I  muft  obferve  to  you,  in  the  firft  Place,  the 
Ratsonaie  of  the  Inilrument  in  general,  and  then  recount 
to  you  fome  of  the  beft  Methods  of  conflrucSmg  a  Scife 
for  its  Ufe.  ■  -In  the  firft  Place,  therefore,  you  are 

to  obferve,  that  every  Caufe  is  belt  cftimateJor  meafurcd 
bv  the  Effeft-J  whicn   it  produces ;  ami*  fMicc,   in  moft 

*  Bodies,  the  Effect  of  Heat  is  an  Increafc  of  their  Dimcn- 
fions,  therefore  the  variable  Bulks,'  or  Dimenfions  of 
Bodies,  will  be  a  jvoper  Meafurc  (or  this  Purpofey  and 
thofc,  whpfe  Dimenlji>ns  are  moft  of  all  incrcafed,  0€ 
diminifiieJ,  by  Heat  or  CoM,  firft  offer  themfirlvis  as 
the  propereft  Subjet^^s  to  anfwer  this  End ;  and  (ince 
Fluids  are  miicb  m  re  fuhjeiSt  to  a  Dilatation  and  Coa- 
f ra£li^  n  of  their  Ku4k,   than  folid   Bodies,  our  firft  and 

•  laft  EiTavs  of  (tils  Kind  have  been  made  with  them. 

'  Evp/ji-of.  Among  the  ditfcrcnt  Kinds  of  Fluids,,  which' 
have  been  mo(k/y  ufed  for  the  Meafures  of  Heat  and' 
Cold  ? 

Cleon.  The  AiR  is  a  Fluid,  moft  of  all  apt  to  rarify 
Vf'nh  Heat,  and  be  condet^fed  with  Cold,  and  would 
ferve  for  the  Medium  of  a  Thermometer  the  beft  of  any 

'  Thing  in  Nature,  were  it  not  that  the  fame  EfF  6ls  are 
■^•duccd-  from  oeh*r  different  Caufrs.  According  ^>  the' 
different  Gravity  of  the  Air,  it  will  occupy  a  greatbr  or 
fefler  Space,  as  well  as  fronv  differeht  Degrees  of  Heat 
ahd  Cold,  and"  fo  the  E)tperim.-m  of  a  T/^ermometer  with 
Air^  would  become  amhiguou  ,   as  it  wbuld    be  ofteR* 

"  tinies  doubtful,  whether  the  Effcd  w^s  owing  to'  one, 
or  the  other  Caufe. 

Euphrof.  And  are  there  any  Sort  of  Fluid  Bodies' 
which  will  be  ex'ended  or  contracted  by  Htat  or  Cotd 
aionc  ? 
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CUon.  Yes;  every  other  Fluid  but  Air,  as  al!  othen 
are  deftitute  of  a  Spring,  or  Elafficicy,  and  are  incom- 
yreffible  from  any  Weij^ht  on  their  Surfaces,  the  Altera- 
tion, therefore,  that  they  undergo  in  their  Bulks  mu{t 
be  from  Heat  and  Cold  alone ;  among  thef-,  lyirta 
expands  a,pd  contrads  but  little,  and  therefore  not  fo 
fit  a  Subject  for  a  Tbfnmmiteri  berides,  it  has  bera 
lately  found,  that  an  Increi(e  in  the  Bulk  of  Water 
will  be  occafioned  by  a  certain  Degree  of  Cold,  as  well 
as  generally  by  Heat,  which  render  it  dill  more  unlit 
for  this  Piirpofe.  But  th^t  which  moft  of  all  forbids  tbc 
Ufe  of  Water  in  a  Tbermonutir  is,  that  k  will  not  retain 
its  Fluidity  fo  long  as  is  neccfiary,  but  freezes,  congeali, 
or  becomes  fixed  by  a  certain  Degree  of  Cold,  and 
then  breaks  the  Inftrument,  by  its  mcreafed  Bu'k. 

Euphrof  There  are  different  Sorts  of  Oils^  which 
I  prelumc,  may  have  all  ftood  a  Scrutiny  in  this  Re- 
fped;  pray,  what  has  been  the  Succefs  in  Regard  to 
them  ? 

Ckon.  Our  Vlrtuoji  have  fucceeded  greatly  in  their 
Thermometers^  coiiftruacd  with  Oil,  particularly  Linfeed- 
Oi),  which  as  it  requires  a  much  greater  Heat  to  make 
it  boil  than  Water  docs,  or  Spirits,  or  that  which  mciu 
Wax,  Tin,  and  Leal;  but  as  it  can  be  applied  to  no 
greater  Degrees  of  Heat  than  thofe,  and  moreover,  as 
the  Oil,  by  its  vifcid  Quality,  is  apt  to  ftick  to,  and 
foul  the  Tube  in  w  hich  it  is  contained,  the  Oil  TherrtU' 
fnctcr  is  of  late  but  very  little  in  Ufe,  though  it  has  been 
rendered  very  famous,  as  it  has  been  made  a  Standard 
for  Experiments  on  the  Weather,  by  the  great  Sir  Ifaac 
Newton  ;  and  they  are  ftill  of  confiderable  Ufe,  where 
great  Degrees  of  Heat  are  not  required,  as  in  Hot- 
Houfes,  &c. 

Eiiphrof  But  is  not  that  Fluid,  which  we  ufuallf 
call  a  Spirit,  a  proper  Subjeft  for  thefe  Purpofes?  Do 
not  Spir.ts  of  Wine,  for  Inftance,  expand  and  contfifl 
with  Heat  and  0)ld,  and  thereby  anfwer  the  Virtuofsi 
Purpofe,  in  a  v-^ry  neit  and  elegmt  Manner. 

Cleon.  It  will  do  fo,  and  accordingly  has  been,  awl 
flill  is  ufcd  for  that  Purpofe;  but  fomc  Objeftions  lie 
againft  the  Ufe  of  Spirit  i  as  firft,  it  being  colourlcfj,  it 
is  neccfl'ary  to   lin^c  it   with  Cochineal,  or  fome  fuch 


AND    LADY'S    PHILOSOPHY.      33^ 

Matter,  which,  by  Degrees,  adhering  to  the  Sides  of 
the  Tube,  greatly  fulhes  it,  bnd  obftruds  the  free  Mo* 
tion  of  the  Spirit.  Again,  it  can  (hew  no  greater 
Degree  of  He»t  than  that  which  will  make  it  boiU  ill' 
which  Refpeft  it  falls  very  (hort  of  the  Ufc  of  OiL  In 
the  3d  Plac*,  not  only  Water,  and  Oil,  but  even  ^pirit 
too,  will  freeze  with  an  intenfe  Degree  ot  Cold  5  beiide 
feme  other  Imperreflions  in  a  Spirit^Thn-fnomiUr  that 
might  be  mentioned. 

Euphrof  Why  then  if  neither  //^//r,  0/7,  or  Spiriif 
vs\\\  anlwer  the  Philofopher's  Purpofe,  1  fuppofe  'wc 
Ihall  be  obliged  to  have  Recourre  at  UW  to  ^ick^filmr  ^ 
for  I  ca,n  think  of  nothing  eife  ;  and  I  oblerve,  it  is 
what  you  have  in  the  Thermcmeter  of  your  7ripU  IVeetbfr^ 
glafi ;  which,  as  it  i.^  defigned  for  your  own  \ii^^  I  pre- 
fume,  you  think  the  btft  of  all  others. 

Cleon,  It  generally  is  the  beit  for  all  the  Purpofcs 
of  meafuring  Heaf  and  Cold,  the  Quick-filvcr  being 
very  dilatable  with  Heat,  and  the  Attra6tK>n  between 
the  Particles  of  Quick -filvrr  being  much  greater  thaic 
tjbofe  of  Glafs,  is  the  Reafon  why  it  will  move  extremely 
fVee  with  Heat  and  Cold;  to  wbich  we  may  add  the 
Purity,  and  higheft  Degree  of  Fluidity  m  this  Subftance 
above  any  other;  though  even  a  meicurial  ^Thermometer' 
fimply,  and  aljne,  will  not  anlwer  every  End  propofcd 
by  thofe  who  are  verv  c  urious, 

Euphrcf.  Pray,  CUonicus^  in  what  Refpecl  is  it  de- 
ficient ? 

CUon.  In  one  material  Point,  Wz.  though  it  really 
ihc\v»the  greateft  Degree  of  Heat  and  Cold  that  happens  ; 
yet,  as  the  Spectator's  Eye  i^  not  always  upon  the  Tubtf^ 
he  may  not  be  apprifcd  what  thofe  greateft  Degrees  of 
Heat  and  Cjld  were;  therefore,  may  reovatn  ignorant  of 
a  Thing  he  may  greatly  wiOi  to  know. 

Eupnrof,  And  have  you  no  Remedy,  no  Invention^ 
for  this  Purpofe  at  Hand?  I  think  it  is  Pity  if  there 
>e  hot;  becaufe  it  is  a  Point  of  fucb  Curiofity^  a^ 
even  I  myfelf,  though  a  JP^omany  ihould  be  glad  to  be 
fat'sfied  in. 

Clion.  The  World,  till  very  lately,  has  had  no  OfH 
poTtunity  of  obferving  thofe  nice  Particulars.  It  wa» 
foroewhat  furprifing,  that  fo  many  learneJ,  and*  curioua 

Gentlemen^ 
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Gentlemen,  who  lived  in  the  laft  Age,  flioulu  not  think 
of,  and  communicate  a  Method  for  this  Purpofe.  1  do 
not  remember  in  my  Reading*  it  was  ever  jo.  much  as 
mentioned  in  their  Writings  s  but,  at  Length,  ue  at 
happily  pofleflcd  with  an  Invention  that  fully  anf«'.c:i 
chefe  Purpofes.  The  attentive  PhiIoA>pi.er  ran  now 
readily  obferve  the  Meafure  of  the  greateft  Degree  of 
Heat  and  Cold^  as  well  as  of  any  other:  This  ve 
receive  too  fiom  the  Hands  of  a  Nobleman;  ofwhcb 
curious  Contrivance  I  (hail  give  you  a  more  particular 
Account  by-and-by,  when  1  have  mere  fully  informcii 
you  of  the  Ufes  to  be  made  of  the  more  common  Tier- 
monuters. 

Euphrof.  Well  !  I  (hall  detain  you  fome  Time  on 
this  bnbjedl,  as  I  have  many  Queftions  to  aflc  cf  the 
Ufcs  ot  that  pretty,  little  Inhrumcnt ;  and,  in  lU 
iirft  Place,  why  ;ire  the  Bores  of  thofe  Tubes  made 
fo  extremely  fmall?  For  unlefs  my  Eyes  were  good, 
I  fhould  fcarce  perceive  the  Vein  of  Quick-filvir  is 
them. 

Cleon.  You  will  readily  conceive  t'bc  Reafon  of  this 
ev^;^  before  I  mention  is  if  you  did  but  advert,  thi: 
the  fame  Quantity  of  a  Fluid  will  pafs  through  a  g.-eaitr 
Length  in  a  fmall  Tubs  than  in  a  large  one  ;  by  which 
Means,  the  Divifioi  s,  which  mrafure  this  Space  In 
the  Scale,  become  I>rger,  i:nd  confequently  more  eafiljf 
obferved ;  for  unlefs  the  Quantity  of  Q*j  ck-Clvir, 
and  thereftre  the  Bulb  of  the  Tube  be  Jarge,  tht 
Space,  through  which  it  moved  in  the  Bore  of  the  Tube, 
wou'd  not  be  confidcrable,  unlefs  that  Bore  was  very 
fmall. 

Euphrcf.  I  am  afraid  you  will  think  me  impertinent, 
if  I  Ihou.d  af*:  you  how  tliuv  ^  t  the  Quick-Uivcf  ihtf 
fuch  a  fmall  Bore  imo  the  Bulb  of  the  7^ lib'-* 

Ckm,  Not  at  all  P»;  U^i  I  Uke  m  hr^ir  People  m- 
quifitive  about  theft||fEii'cr  oi  ili^n     "  f^  tlurvben 

I   obferve   a  Pcffoo  ir|p**^  in   \u  ori 

Nature  y^tf  tul^^^^  cm^  iwoi  »^ 

'  ^^^^^^  «t#irt  uke  it 

for  nirili^^^^  thaf, 

I 
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€  fifft  isy  that  they  drive  the  Air  out  of  the  Tube  with 
,e  Flame  of  a  Lamp,  and  when  the  Air  is  gone,  anjt. 
'hing  fluid  will  ^afily  run  into  it,  and  therefore  the, 
[etxruiy,  from  a  Paper-funnd  placed  pver  the  Top  of  ihc. 
*ube.  ^y«  In  order  that  die  Mercury  may  be  as  pure  as 
>ffib]e,  it  is  firft  made  to  boil,  and  then  pouied  in^' 
ot  only  very  pure,  but  likewife  free  trom  Air,  and  iii  it, 
ill  always  irmain,  and  by  that  nurans  hecomis  fit  iiar. 
fe.   , 

Euphhr.  You  will  no^ar  induce  me  ^ith  an  Acooimt  of. 
le  particular  Ufes  of  the  Tbtrmemter  ;  for  though  I  Icnow^ 
imewliat  of  tbem^  ytt  j  would  be  glad  to  be  ftill  motr 
rricdly  informed 

CInn.  I  need  ;iot  |ell  yoi^  in^^eral,  thatthr  Pefi^. 
^•a  Thftynnnetir  is  to  meafure  the  difF^yent  I>enecs  of 
[cat  and  Cold  in  the  A^r,  or  to  (he^  its  yanpus  T empe^i 
iture  in  thofe  Refpeds  ^  but  always  proxies  a  Pleafure,  a$ 
«l!  as  a  Curiofitj,  ;to  inqi^fitive  Minds,  ^(pecially  as  wt 
m  exa£Uy  lee  it  mea^urd  by  the  Divifions  of  the  Scaje^' 
i«:h  b^ttrr  than  we  can  beacquaintod  witb  it  from  an^ 
F  our-conmion$«ifcs*  - 

EufhrtL  But  I  obt(crve4»  from  what  I  h^da  vot^^ 
hyficiail /sty  not  long  fmce,  ^-it  they  muft  be.of'.con*. 
ierable  U.ie  in-  Medic^ ;  for  'he  was  ot^fenring  to  die 
kxnpany^  ^^  they  were  the  bdft  Ind.^  qf  the  Heat  of . 
le  human  fio<iY>  ^i^  fi^  >"  ^  feverUh'  Sb,v^  hi.QOui4< 
irm  his  P;rogn6ftics  jcQcye  certaiidy  b^  that  InftruiMP^^ 
ttii  any.pth^  Way. 

CliOH.  No,c(ouDt  of  it;  as  the  ^/Tiw^/i/r^  phoed  x^. 
le  Haond.  ;n  theMputbu  qr  under  the  Ann-pit,  and  tbuf! 
M  for  the  Space  ,of  a  .M»nQ^  wiH  ui[id(^bt«$dly  diicov^ 
le  Degree  of  Heat  in  fuch  a  Bodjr)  by  vdiich;  it  v^iO  be 
ify  tp  .underftaiid  if  it  has  .a  Tendency  to  bt  feverih/ 
nd  hcyw -fiu- it'i!^  fo;  (or  whicn  Puxpofe'cKe  fcveral  De-. 
fees  cf  Heat  are  milked  vpon  ^tittfTfirmemitir^  as  you 
ere  iee ;  and  it  would  oe  w^tjl^  the  PhyTicians  jirhile  to. 
bferveeycuy Degrae  cf  Hea^  from ^  1^ to $be hijghrfty 
1'  a  Fcyet^  ai^d  fo  hxic  a  Scale,  pxopcsrly  divided  by  fucK, 
Ixperimeats,  ft|r  jlie  tFfe  of  the  Faculty,  andxif  Man- 
ind  in  gtiiera! :  We  have  them  in  a  common  Way^al-. 
»dy,  b"t  not  with  that  Axiicuracy  as  could  be  wilbai.  *  In 
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Fareuhfifs  Thermometer^  which  you  fee  here,  the  freezing 
Point  is  marked  at  32,  a  Temperate-heat  at  55,  the 
Summer-heat,  at  75,  the  Heat  of  the  Blood  aLt95,  zsJ^ 
a  Fever-heat  at  no;  but  then  thefe  'Iliings  are  aU  in  2 
vague,  and  general  Way ;  and,  indeed,  it  would  he  a 
very  difScuk  Matter  x.g  a^crtain  thein  in  fo  accurate  a 
Manner  as  could  be  wiflicd," 

;  Enphrof.  As  all  Degrees  of  Comparifon  are  relative  to 
one  particular  Standard-Jiate  of  Heat^  fhould'  not  that  be 
firft  of  all  fixed  upon  and  determined  ? 

Ceon,  Undoubtedly  \  it  ought  to  be  fo,  if  one  knew 
which  Way  to  do  it  \  for  this  intermediate,  or  Standard- 
divifion,  which  ought  to  flic w  what  we  call  the  Tcmpcrate- 
ftatc,  or  BoimdiTy  betu*een  Heat  and  Cold,   is,  in  itldf, 

an  uncertain  Thing. And  if  we  confider  it  as  a  Mean 

between  tS^-o  Lxtrcmes  of  Heat  and  Cold,  then  thofe 
Extremes  ou^ht,  in  the  firft  Place,  to  be  determined  anl 
fixed  before  the  Mean  or  Temperate-point  can  be  deter- 
mined. '  If  we  make  the  two  Extremes,  30  for  Freezing, 
and  80  for  the  greatcft  Summcr's-heat,  \\\  general,  thai 
t\z  DilFerence  being  50,  Half  that,  vix,  25,  added  to  the 
leflcr  Extreme  36,  gives  55  for  the  Mean,  or  Temperate- 
Point,  as  you  fecit  m  Farenheif^  Thcrmc7ruter  ;  but  if  one 
Extreme  be  a  Fevcr-hcat,  (^r  Boiling- water,  and  the  odicr 
the  greatcft  Dcjirt^c  of  Cf>lJ,  they  will  give  a  difFcrcnr 
Point  in  the  Sc:ilc  for  a  Mean  between  ;  from  whence  it 
is  manifcft,  that  no  ceitain  Rule  can  be  given,  for  die 
Determination  of  the  Mean,  or  Temperate-point,  from 
any  Thing  hitherto  difcovcrcd  by  Experiment. 

Euphrof,  Then  we  will  fuppofe  it  to  remain  where  it  is 
at  55  Degrees. — I  further  obfcrve,  the  utmoft  Extent  of 
your  Scale  is  at  Boiling-water,  marked  212.  Is  it  not 
necefTary,  fomctimes,  to  experiment  Degrees  of  Heat  be- 
yond that  ?  '  ...... 

Cleon,  Yes,  very  often  j  but  then  we  are  pj:o\'ided  with 
Ihermcmeters  of  a  larger  Bore  ;  for  the  Heat  of  melted 
liC^-d,  and  Tin,  is  much  greater  than  of  Boiling- water ; 
and  the  Heat  of  a  Coal-fire,  twice  as  great  as  that ;  and  the 
Keat  of  Wond-fire  greatcft  of  all ;  which,  therefore,  would 
occulion  the  Motion  of  the  Qiiiclc-filver  through  a  very 
large  Spscc,  were  not  the  Bore  of  the  Tube  made  propor- 
tionably  Urge. 
^  Eufh:. 
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Euhbrof.  But  how  could  you  poffibly  try  fuch  Degrees 
neat  with  a  Glafs  Th^rmonutir  f  You  cannot  put  that 
itD  melted  Metal  or  Firtf,  furely. 

(JiHi.  We  certainly  can,  and  do  ytxy  o^jben,  though  it 
ay  icem  a  Wonder  \  for  Glafs  will  endure  any  Degree 
^  Heat)  without  breakings  if  there  be  no  Air  confined 
itfaiAi  and  the  Quick-filvcr  ihews  any  Pj^gree  of  Heat, 
II  jt  boils  ;  which  even  a  Wood-fire  will  net  immediately 
xafion.     To  conv  nee  you  of  this,  I  will  ihew  you  one 

xperiment You  fee  here  a  Spirit-lan^  burning  with 

dear  Flaine — I  take  the  Thermometer  off  ftom  the  Plate, 
id  hold  the  Bulb  about  an  Inch  above  the  Flame.— -*-« 
'014  inftantly  fee  the  Quickfilver  rifmg  up  very  faft.— 
bring  it  nearer  the  Flame,  and  tou  jfoe  it  up  half  AVay 

kc  Tube. V  now  place  the  wlb  in  the  Body  of  the 

larne,  and  the  Heat  of  the.Fir^caufes  it  to  rife  to  the 
*opof  the  Tube. — ^Wcre  it  continued  there  but  a  little 
ImC)  the  Quick-fUver  would  boil,  and  fly  out  of  the 
'ubc. 

Eupbrcf,  This  is  a  moft  curious  £x|)eriffient,  indeed, 
id  a  fine,  large  Inftrument,  I  fee,  you  have  provided  for 
fis  Purpofe  ^  by  which  you  can  experiment  all  Degrees 
f  Heat,  to  that  of  Fire  itfelf,  and  it  is  wonderful  in- 
xA.     To  what  other  Ufes  are  Thermometers  applied  ? 

Oion.  To  one  of  great  Importance  to  BotaniiVs,  and 
lofe  Gentlemen  who  are  curious  in  the  Culture  of  Exotic 
lants  \  and  thence  it  is,  we  fee  thafe  Inflrumepts  fo  com- 
lon  in  St9ves,  Green-houfes,  and  Botanical-gardens,  tp 
rgulate,  and  determine  the  Degtees  of  Heat  necef&ry 
M  each  refpeiShve  Species  of  rhints ;  it»r  a^  •  thofe  <v 
oreim  Extradti^n  are  brpught  i^m  diiFerent  Countries, 
ue  D^rees  of  native  Heat,  ot  that  peculiar  to  their 
!lim'(N^  muft  be  imitated,  as  near  as  po/d>lp9  in  the  Hot- 
3ufe,-  and  Hot-bods,  which  alone  cai^  be  d<ine  by  a  Bo- 
inipd ,  Tb£rm(meter ;  in  which  you  will  ohfcnoe,  fuch 
(veign  Plants  require  thofe  feveral  Degrees  of  Heax  againfl 
Uch  they  are  placed  ^  for  I  have  provided  one  on  Purpofe 
sre  tofliew  you. 

Eupbrof    This  is  an  elegant  Inflrum^tas  wiell  as  uib« 

il ;  I  {oppofe  it  is  moreover  applicable  to  the  Purpofes 

F  the   Katchen-garden,    in  the  Hot-beds  on   which  we 

bnt  Cucumbers,   Melons,  &c,  in  regulating  the  Degrees 
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oT  Heat  under  thofe  large  Glafles,  which  are  placed  we; 
many  different  Kinds  of  Plants^  by  Gardeners,  to  fbrwax4 
their  Vegetation  and  Matiipty. 

Cleon,  Thefc  arc  the  Purpofes  to  which  they  are  com? 
monly  applied,  to  force,  rather  than  to  forward  Nature; 
if  it  were  not  the  Fashion  to  have  pretrmaturail  Diet,  «c 
(hould  not  obferve  their  Ufe  fo  frequent  in  our  Kitdm- 
gardens  ^  but  when  our  Quality  make  it  neceffirj  far  s 
to  tranfgrefi  the  Rules  of  natural  Beauty  and  Order,  wt 
have  the  Honour  of  eating  the  choiceft  Produds  of  the 
Garden  premature,  and  without  their  natural,  ^irce^hk 
and  wholefonie  Rclifli,  which  People  of  lower  Life  miift 
only  expe£t  or  pretend  to. 

Euphrof.  Well !  Thanks  to  my  Stars,  I  am  not  fi) 
high  bred ;  I  am  willing  to  wait  tJie  proper  Times  anl 
iSeafons  appointed  by  Nature  for  thefe  Things.  The 
Ajparagiis^  Cucumbers^  Peafe^  f^c.  in  the  naturu  Perfec- 
tion, and  trucft  Relifh,  amply  reward  my  Patience,  in 
pleafmg  my  Palate  to  tfie  hig^ft  Degree.  It  was  not 
long  fincc  1  was  in  n  Gentleman's  Garden,  and  tried  an 
£icperimei1t  of  this  Kind.  A  flourifhing  Vine  was  grow- 
ing at  the  Side  of  a  Hot-houfc,  and  one  Branch  Aeroof 
was  taken  iiiro  tlic  faid  Houfc,  and  (bftcred  with  mis  un* 
natural  Dcgrte  of  Heat  \  the  Confequcnce  waSj  that  large 
Clufters  of  Grapes  were  (Icn  hanging  on  that  Bnuich,  whoi 
on  all  the  \  inc  without,  expofqd  to  the  Coldnefs  of  its 
native  Clime,  the  Klollbms  had  but  juft  difoppeared :  I 
was  bkl  to  taitc,  by  the  Gentleman,  of  his  Grapes,  that 
I  might  fee  how  far  it  was  in  the  Power  of  Art  to  affifl 
Nature  in  her  l^rodudions.  I  did  fo  ;  but  found  them  far 
fhort  cf  that  channing  Flavour,  which  thofe  Grapes  ha^r, 
prefented  by  Nature* s  own  Hand,  and  in  her  own  Time. 
But  to  put  an  End  to  thii;  Dign^flion,  pray  )vbat  other 
Ufes  are  made  of  thefc  Inftruments  ? 

CUofu  They  arc  of  oxceiient  Ufc  in  [^ilofophical  Chc- 
niiltry  ;  in  difcovcrir.j  the  Icveral  Decrees  of  Heat  which 
arife  upcmthe  Mixtures  of  diflxrrent  Kinds  of  Fluids,  and 
Fermentations,  confequent  thereupon  5  they  will  difcovcr 
great  Degrees  of  Heat,  where  othcrwifc  none  at  all  would 
he  fiif|Dedtcd.  Thus,  for  Iniiance,  a  little  Oil  of  Vitriol, 
poured  into  a  Tumbler  of  Water,  (hews,  by  the  Tbtr- 
mcmcUr  placed  in  it,  a  confidcrablc  I^cgree  of^  Heat  occa- 
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faerieby,  When  no  Commotion  of.  the  Compound  ' 
[^pearf  to  die  naked  Eye.  The  Thfrm$miter  is 
of  great  Ufe  in  Sand-heats^,  frequently  made  Ufe 
DigdHionsi  Sblutions;  Coocodions)  ^^  for  re-* 
;  mc  reduifite  Degrees  oE-  Htat  iboein;  thev 
likewilfe^  or  applied  to  Pafin's  Digificrj  which 
be  looked  upon  as  perfed  without  it;  but^with  it^ 
made  to  anfiii^cr  many  more  curious  and  important 
i  than  hithertQ<ithas*4ohe& 

yf.     lietinoneFrameyoithaTetwoTi&niiMiirf^fY^  ' 
mi  cali  jthe  Standard  ThemwmHers  %£.  Newtm  and ' ' 
'fl  prayi  how  do  they  differ  from^Kh  otber^  and 
9  yoii(^bodi.Son$.5    For*I  obferve  one  is  fiilcd 
I,  and  die  othec  vritk  Mrrcuryi  -  add  their  Divifions 
nehtone  from  the  other*;.     .    .--i  <  >;  : 

I  Will  exfjain  to  you  .the  ;Natiift  qf  die^rft,  viz. 
\  IfiUfi0H%  .wiv<h  i^  the  original  /Standard  of  all 
mi  then  you  will  the  better  fefc  the  Difference 
:  dMt.  and  the  Ibthtr^  Sir  J^agc,  in  *  dii^,.  as  in  all 
afes^  had  a  iingublr.Mdiod.of  coindeatii^  his 

be  co;itrived  to  AH  his  Tube  jnrith  Oil  in  fuch 
ka-  as  to  be  certain.-of  •  ita  Bulkita  4.^.9^  Pact  of  the 

af^  the  DiVifions^  01  Numbers'  which  you  fee  on  ' 
t«4iand  Siide^expi^  the  EitpmifioUi  or  encmied 
r  the  Oil  in  thol^  ThoufimdtlL.FaltS}    thus^  for 
«;  br  dividiss  di4t  Bulk  of:  Qti^  wfakrh  it  has  when 
legim  t»  f rfete^  into  juft  1000  equal  Pkrts^.  as  you  * 
\fjDA  againft  that  number  in  the  'Scale ;  idter  this 
gree  of  Heat  expands  it  ftill  more^  which  aie^mea*  . 
od  expreifed  by.^the  other  Numben  ef  .the  Scale 
tiU  at  laft  you  come.to  die.  Dagrec) of  Boiling-- 
9irhich  expands  the. Bulk  of  thoZ^iL  so  1074,  of 
««!.;  .all  wluch^  I  pfefvmie^  .]|Ott  apprehend  very 
from  a  bare  View  of  the  InftrumcnL. 
rt^    I  doi  wjf.wQll ;  hilt  what  aie  tbofe  Numbers 
^e  on  the  Right-hand  Sida, of  thiS^Tabe^  Jiaving  a  . 
lOr  o»  placed  at  the  Fr^e%ing  Ppiaiy  and  ihcrealing 
ii  and  downwards^  by  the  Intervals  of  6  Dtivifions  f  ^^ 
.    By  thefe)    Sir  i/cr^c  exprcfled :  the  oomparative - 
^   or  rather  Differences  of  Heat  «£»  -any  •  given 
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Quantities  of  its  Bulk.  Thus  6  Degrees  of  Heat  above 
that  of  Freezing- water,  expand  the  Oil  ij  Parts  of 
xcoo,  orraifcit  to  the  Number  of  1013,  and  10  on  all  Ae 
Way  up  the  Scale ;  likewife  the  (anie  Difference  of  6 
Degrees  below  the  Point  of  freezing  contrads  the  Bulk  of 
the  Oil,  or  makes  it  ftand  only  at  987  in  the  Scale. 

Kuphrof.  This  I  likewife  dearly  apprehend.  But  hmr 
comes  Farmheit\  T^hermomttir  to  be  leckoncd  a  Iccoiid 
Standard  ? 

CAe^n,  After  mercurial  ThermomiftrS'  were  found  to  be 
bcft,  it  was  thought  proper  to  have  one  of  this  Kind 
made  from  the  Niwtonian  St  jnd-rd,  and  that  of  FiirenbtV^ 
being  moft  in  common  L'fe,  it  was  pitched  upon  for  this 
Purpofe,  as  it  were,  by  the  general  Confent  of  the  Pub- 
lic, though  the  Di^nfions  upon  it  are  entirely  arbitrary, 
unci  not  the  beft,  by  much,  that  might  have  been  chofe 
for  thi"^  Purpofe ;  but  it  is  in  vain  to  oppofe  any  Thing 
fh..t  is  clbblifhed  by  a  {general  Ufe,  or  Cuflom,  thoagh 
ir.  itfcif  ever  10  inartificial  or  abfurd. 

Euphrof.  Then  Philcfophy  itfelf  is  fubjcft  to  the  fiune 
Inconveniences,  as  many  other  Sciences  and  Profeffions; 
2nJ  if  Philofophy  cannot  mend  the  World,  and  rcducr 
ATj/.kind  to  Rtifon,  I  knew  nnt  whnt  will  ;  according  to 
i:\c  Proverb,  7 here  is  n^  ^etieyal  Rule  ivithout  an  Erc/piin. 
I  fiipnolc  every  Body  will  not  V  'indly  ibllow  Fureft'jeituiAe 
I)iyif:c)!i  of  their  Ultrmon:eUric\i\c, 

r ;/';-:.  Ti-.c-y  do  not ;  for  icvtral  Societies  and  great 
?hi]^!"ophcr>"  h;ivc  choi'c  other  Methods ;  of  which  the 
!;irf'  Hr.  Ge:r^*:  MartiHe  has  given  an  Account  of  a 
grr.ir  Number,  iu  his  'Yrtkiiit  on  this  Subject;  but  ffill» 
fhofe  who  arc  curious,  .ind  would  communicjitc  thdr 
Ohfcrvations  to  the  Public,  are  nccelTinited  to  have  Re- 
i\.iir:'c  to  the  abo\c-nr.cr.tiont-d  Scale-.  And  thus  much 
may  lufScc  for  tl^.e  pi  dent,  for  the  Nature  and  Ufc  of 
Simple  Ihirmcniciersm 

Euphrof,  By  this  yo«.i  iiTip!y,  thire  arc  Compound 
The}7nometers^  as  well  as  Baro'-^etcrs. 

CLon.  There  ;irc  fuch,  .jnci  m.-idc  of  the  f.unc  Materials 
too,  nearly,  viz.  Qi^iick-fiivci  and  Spirit  put  together  in 
an  inverted  Tube  ;  by  v/hich  Mc;ins  the  Sc:ile  of  Modbn 
in  the  Q^iick-filvcr  i^  cr.larjitd,  ai'.J  therefore,  tlie  Boie 
of  the  Tube  i&  not  required  ij  be  lb  very  imall ;  hence, 
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Ooiervations  are  more  eafily  made  by  the  Compound  thaii  • 
by  the  Simple  TherAicmeter, 

Euphrof.     1  hiS)  one  would  thlnic,  muft  be  a  confiderable:  * 
Improvement  of  this  Inftrument ;  1  f|;iall  be  obliged  to  you^ 
.if  you  would  explain  the  Reafon  of  its  Operation" more  • 
plainly  than  I  yet  apprehend  it.  ... 

CUon>,     This  I  fhall  do,  by  prefenting  you  with  ^  View  ^ 
of  the  Inftrument  in  two  different  Fornis..    In  \hb  firft,  ' 
■  the  Tube  is  bent  but  once,  and  in  the  other,  twice ;  as  * 
you    fee  by    the    Specimens   I   here   prefent  you.     You  . 
obferve,  one  Part  of  the  Tube  is  large,  and  filled  with  ^ 
Spirits,  and  the  fnialler  and  longer  Part  contaiils  Qtdck-  * 
filver.     The  lar^r  Part,  which  holds  the  Spirit,  is  fomii-  : 
times  of  a  globular,  and  fometimes  of  a  cyiindric  Fofin  | 
which  latter  id  mo£t  convenient^  becaufe  in  that,  thie  Hcat^ 
can  more  immediately  aiFe^  and  diUte  the  Spirit }  and  ' 
becaufe  the  Spirit,   with  the  iame  Degree  of  Heat;  will 
be  expanded  much  more,readily  than  Mercury^  and  may 
be  more  conveniently  contained  in  a  much  larger  Quan^ 
dty,  it  will,  as  I  faid  before^  by  its  Expanfioi^  caufe  a 
greater  Motion  of  the  Q^ck-'filver,  and  therefore,  admit 
of  a  much  larger  and  more  convenient  Scale.     The  fame 
Thing  may  be  (aid  for  the  other,  in  the  fecond  Form  ;  but 
the  noble  Author  of   this  Invention  had  anDdier  Foint 
in  View,  which  was,  to  fhew  the  Meafure  of  die  greateft 
Heat  and  Cold  that  (hould  happen-  in  the  Courfe  of  the  ' 
Year  by  the  peculiar  Conftrudion  and  Meckanifin  of  thefe 
Inftruments.  ^ 

Eupbrof.  I  believe  what  you  now  mean  relates  to  the  •  * 
Bulb,  which  I  fee  on  the  Top  of  the  Tube  df  the  firft 
Form,  in  which  I  obferve  afmall  Qyantity  of  a  Fluids  and  ' ' 
a  very  fine  Piece  of  Glafs  ftanding  up  in  the  Middle  of  it, 
and  inclining  towards  the  Top,  to  one  Side  of.  the  Bulb  ^ 
but  what  the  Ufe  and  Intent  of  all  this  isj  I  am  not  able  to 
conceive. 

Qeon.  In  this  very  Part^  as  you  nghtlyobfcrve;  con-  \ 
fifts  the  critical  Ufe  of  this  Injlruinent.  Tfaat  fine  Piece 
of  Glaisj  as  you  call  it^  is  onhr  a  very*  fine  capillary 
Tube,  which  the  upper  end.  of  the /long  Tube  is  drawn  ' 
into  by  the  Art  of  the  Ghfe-man';  over  this  fine  Part,  be 
has  docteroufly  fixed  that  hollow,  glafs  Bulb,  with  which 
the  Tube,  by  means  of  the  fine,  capillary  Part,  commu- 
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nicaCes ;  for  that,  you  muft  know,  finall  as  it  is,  is  hollow 
fibitnigfaour, 

Eupbrcf.  Well  j  that  is  more  than  I  ihould  have  mif- 
truftcd;  i  can  fee  no  Hollownefs  in  it  >  bite  Tuppoling  that, 
-cvhat  is  the  Ufe  of  the  Fluid,  thai  I  ice  in  the  Bulb,  and 
m  thcTube  be]ow  it  ? 

Cleoif.  You  will  underflanJ,  my  Et^brofyniy  that  afttr 
the  ,p/oper  Quantity  of  Spirit  and  Quick*iilver  is  put  intn 
ft\fi  Body  of  the  Tube,  then  the  remaining  Space  above 
Ae  Quick-filver  is  filled  with  a  fmall  Quantity  of  the  fiune  ' 
Spirit;  then  the  Tube  being  drawn  out,  on  the  Top,  to«i 
capillary  Form,  and  the  Bulb  fixed  over  it,  it  mul¥  ibllow^ 
that  wnen  the  Quick-filver  riles  in  the  Tube,  by  the  £.v. 
paftfion  of  the  lar^  Body  of  Spirit,  then  that  Spirit  aboiv 
t)^  QyickWil«er  m  the  Tube  will  neceflarily  be  drircii 
through  cbr  fine,  capillary  Part,  into  the  Bulb,  and  fulling  to 
the  Bottom  cannot  polfibly  return  ^  therefore,  a  Vacancy 
'^rBl  he  left  between  the  Qyick-filver  and  the  Spirit  above  it 
in-  the  Tube ;  and  this  vnll  be  greater  in  Pioportion,  d» 
the  Quick-filver  has  riicn  hiplier  in  the  Tube,  arul  rhenibrc 
fincc  the  greateft  Dtgrec  of  Heat  wilt  cau(e  the  greateft  Va- 
cancy,  bct^nen  the  Quick^filvcf  and  Spirit,  it^will  plainly 
fhcw  the  hcgbeff  Elevation  of  the  (>iiick  -filver  that  has  hap- 
pened daring  the  AUenceof  the  Oblc'ivcr, 

Euphrof.     Can  you  ex{rfaiii  this  to  me  by  an  Example  ? 

Clew.  Yes  J  1  have  provided  two  ^hermonuters  for 
that  Purpofe}  the  firil  of  which^  you  fee,  in  thii 
Frame,  with  two  Scales,  £  Fy  G  H ;  one  larsc,  and  the 
other  fmall  ;  the  frrfl  meafurcs  the  Rifc  of  the  Quick-filvcr 
at  D,  by  the  Expanfion  of  the  Swrits,  in  the  Part  B : 
The  Second^  G  H,  meaiurcs  the  V.icancy  in  the  Tube 
aMve,  bcti^cen  the  Bulb  anji  the  Spirit,  by  which,  at  any 
[iinty  it  mav  be  known  how  high  the  Qiiick-fihwr 
has  rifon  in  thto  Tube^  fincc  it  was  ledlified  tor  Obicr- 
vitioii.  • 

Euphrof.    What  do  you  mean  bj  leftifyinj  this  Thtr- 

Glcarts  I  will  Amtw  you  by  Experiment  what  I  mean.-* 
You  fee  here  a  Spirit-lamp,'  thtf  ¥ltune6f-wtieh  I  bring 
near  to  the  Spirit  at  B,  :«rhich,  being  ex^hdcd  by  the 
Heat,   will  >aife  At  Qyick-fll^T^  towiutis  thc^  upper  Fart  * 
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of.  the  Tube,*  which  will  drive  the  Spirit  there,  through 

the  capillary   Part,    into  the   Bulb   at  C. Then  you 

obferve,  that  I  hold  tlie  Inltrument  very  much  inclined, 
fo.  that  the  Spirit  may  always  cover  the  capilkuy  End. 
-^Then  I  remove  the  L.amp,  and  let  the  Tube  remain  in  • 
that  Pofition,  till  the  Spirit,  at  B,  cools,  or  gets  to  be 
of  the  common  I'eniperature  of  the  Air  ^  then  will  the 
Qiiick-filver  fubHde,  and.  th^  Spirit,  from  the  Bulb  C, 
fiU  all  the  upper  Part  of  the  Tube  above. 

Euphrof.  This  I  fee  is  the.  Caie ;  and  what  am  I  to 
learn  from  hence  ? 

•    CUon.  You  obferve,   the  prefent  Temperature  of  the. 
Air    is   fuch,    as'  makes    the  Quick«iilver  ilaxul    at  60 
Degrees ;  fuppofc  you  obferve  it  no  more  till  Tonaoaovi 
at  this  Time,,  and  then   you  fee  ttiQ  Spirit  at  the  Top^ 
ihind  19  Divifions  below  the  Bulb  in  the  Scaler  GH; 
that  will  ihew,  that  fo  many  Divifions  is  to  be  added  to. 
the  Height  of  the  Quick-filver  where  you  then  fee  it,  luid 
that  will  give  the  greatcl^  Height  to  which  it  iutt-nfeii  in 
the  mean  Time ;  and  thus  you  may  proceed,  by  lefitting    • 
the  Inftrument  for  any  other   Time.     One  Thing  yoia, 
may  obferve,    and    that    i:»,    that    t^a   Spirit   above    the 
Qutck-filveir  wHl    be  expanded   by  Heat,   and  thetefcn^ 
occ^on  a  fmall  Degree  of  Irregularity  in  thi&  InflxumeaL 
But  as  it  amounts  to  but  a  \cTy  fmall  Quantity,  it  will . 
not  be  worth  regarding  in  common  Uie. 

Etd^brof.    I   underitiuvd  the  Defign-  of  this.  Inftotfieot  ^ 
perfe&ly  well.     But,  what  is  thi^  other  crooked  Inftf^  - 
mept  in  die  Frame,  which  feems  of  a  more  complicatdbT^ 
Stnifiure  than  the  former  I 

CliiiH,  There  is  ndt  much  Difference,,  if  '  you  wett^i^ 
obf^vp^it  confiib  wholly  in  this,  that  th«  Ball.  Ay  in^ 
die'  fooner,  was  in  a  vertical  Portion,  and  the  CylinillB^.v.  * 
B,  pcrint^  upwards.;  whereas,  in  the  latt)gr,.tfae  Ba]V  * 
A,is  in' a  hori;EQntal  Portion,  and  the  Part 3#  i9  tuirt^v L 
downwards. 

Euphrof.  The  Rationale  of  this  Contrivance,  I  pt#« 
fume,  I  mall  underftand  when  you  have  explained  it. 

Clnn.  You  will,  very  eaiily;  having  firft  6bittyed» 
that  there  is  a  Communication  betu'een  the  Cylinder^  Bf 
the  Ball,  A,  and  the  Siphon  of  the  ThtrmmmUr^  fothtt 
when  the  Thermometer  is  filled  with  Quick*film,   Hidl 
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Part  of  the  Ball,  A,  the  Spirit  from   B  fills   the  other 
Part,  and  in  this  Cafe,    it  will  be  fixed    in   an    upright 
PoTition  for  Obfervation;    then  it  will   follow,    that,   i^ 
the  Weadier  becomes  colder,   the  Spirit,   in   B^   will  be 
conoraded,  and  more  of  the  Quick-iilver  will  diftiU  from 
the  Thermometer  into  the  Ball,  A ;  after  which,  when  thd 
Weather  becomes  warmer,  the  Spirit,  in  B,  will  expand, 
and  caufe  the  Quick-filver,   of  Courfe,   to  retreat  from 
the  Ball  A,  into  the  fhorter  Leg,   to  D ;    the  Diftance 
of  which  is  meafured   in  the  fiiort  Scale,  G  H,    which 
Number  of  Divifions  there  is  to  be  fubtraded  from  that 
Number    at    which   the  Mercury  fbnds,    at    I,    in  the 
loiger    Leg.      I'hus,    for    Inftamce,    fuppofe     that     the 
Quick-filver,  at  D,  be  17  D^ees  below  the  Center  of 
the  Ball  A,  and  that  the  Mercury,  in  the  longer  Leg,  at 
I,  ftands  againft  75,  then  from   'JS  you  dcdu<El   17,  and 
tho-e  will  remain  58,  to  which  the  Quick-fdver  has  fub- 
fided  with  the  greateft  Degree  of  Cold  that  has  happened 
fince  the  Inftrument  was  fitted  for  Ufc:     And  thus,    by 
filling  the  fhorter  Leg  with  Quick-filver,  from  the  BaU 
A,    which  is  done  by  reclining  the   Inftrument  till  the 
Mercury  in  the  Ball  A,  lies  over  the  Orifice  of  the  Tube, 
when  the  Spirit,  in  B,   being   a  little  hcjted,  will    drive 
it  into  the  Tube  by  Degrees,  till  it  is  filled  to  the  Top, 
and  united  with  that  in  the  Ball ;  in  this  Pofidon  it  miift 
remain  till  the  Spirits  become  cold,   and  then  it  is  fitted 
again  for  Obfervation;   and  if,  in  the  Beginning  of  the 
Winter,  it  be  in  this  Manner  prepared,  it  will   mew  the 
greateft  Degree  of  Cold  that  has  hapjicneJ  during  the  whole 
Winter,  by  the  greateft  Length  of   Spirit  in  the  fhorter 
Leg,    meafured  in  the  Scale  G  H.      There  arc  feveral 
other   minute    Particulars    rein  ting    to    this    Inftrument; 
which,    if  you  chufe  to  be  farther  fatisfied  about,    you 
may,  at  your  Leifure,  confult  the  38th   Number  of  the 
thUofofhUal  Tranfa^fiom^  Vcl.  L  Part  I.  for  the  Yev  1 757. 
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DIALOGUE     X. 

Of  the  Nature  and  Ufe  of  Hygrometers. 

Euphrofyne, 

BESIDES    the    Barometir  and   Thermometer^    you  • 
mentioned  another  Inftrument  ufed  in  philc^ophical 
linquiries,  which  you  call  an  Hygrometer ;   pray,  is  it  of  : 
Moment  enough  to  require  any  of  your  Time  in  the  De- 
icription  thereof? 

Clem.    It  is  not    to  be  expected,    that  every  Thing  . 
Ihould  be  of  equal   Ufe  and  Concernment;    and  fmce  - 
thefe  Inftruments  are  defigned  to  fhew  the  Moifture  and 
Dr^ieis  of  the  Air,  they  cannot  be  fuppofed  unworthy 
the  Obfervations  either  of  a  Philofopher,    or  a  prudent  ^ 
Man ;  for  we  find,  by  Experience,  that  moft  Things  are 
afFe£bed    by   the   Moifture    and    Drynefe    of    th^  ,  Air,  , 
and  particularly  the  Animal  CEconomy;   the;  Cauics  of 
the  minuteft    V  ariations    in  which,   it  is  of  the  utpioft  / 
Confequence  to  explore;   as  a  dry  Air,  whether  .hot  or 
cold,  is  always  healthy,  fo  a  moift,  or  damp  Air,  is  weU 
known  to  be  produ£favc  of  many  Diforders  to  Mankind, 
as  ColdS)  Rheumatiims,  Pains  in  the  Joints,  aiKl  many 
other  dangerous  Difeafes;    an  Index,    therefore,   to  fhew^ 
conftantly,  the  different   State  of  the  Air,    in  a  Room 
where  we  ufually  lit,  muft  be  confidered  as  one  Thing, 
neceilary  towards  .the   Prefervation  of  our  Health ;   and 
we  cannot  be  too  .well  prepared  againil  the  Attacks  of  Iq 
great  a  Number  of  Diforders  that  we  are  liable  to  from 
every  Quarter.    _ 

.  Ruphrof.  What  aje  the  Forms  of  thefe  Inftruments, 
and  which  would  .yyu  recommend  as  the  beft  ? 

Cleon.  Many  arc  the  Conuivances,  and  the  differerrt 
Forms  of  tho(e  Inffnunents,  which  the  Ingenuity  of  Men 
have  contrived,  and  alfo,  the  Materials  of  jj/hich  they 
have,  been  made,  which  depend,  in  general,  upon  three 
ditferent  PrinciDlcs,  viz,,  firft,  the  Lxpanfion,  or  Con- 
trai^on  of  Bocfies,  by  Moifture  and  Drynefs ;  fecondly, 
the  Jncreafe,  or  Decreafe  of  Weight,  from  the  fame 
Cau&s;  thirdly,,  the  different  Motions  of  the  fame  Body 
occa&gned  by  .thbfc  different  Qualities  of  the  Air. 

!  Euphrof 
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Euphrof.  Will  you  be  fd  jjtfod  as  td  iUilAraie  dtefi^ 
Things,  CUeriicufj  byExahiplesf 

C/^ff.  Every  Phnk  or  Board  betxtthts  an  Hfgr^iMgri 
byoqxuiding  or  contraAing  \dth  Mdfture.aind  DryneTsi 
whMi  you  fee  very  often  in  the  Patindi  of  the  Wainfcoc; 
die  Doors  of  the  Room,  &r.  ard  feUnd  narfower  and 
y/McTy  as  the  Air  is  more  or  kfs  dry  i  {tuticUlariy  in  Firf 
Ae  moift  Particles  of  Air  infmitating  into  the  rote  ef 
this  Wood  will  caiife  a  confiderable  Ihcreafe  of  its  Dimen- 
(ions  laterally  or  Sideways;  and  therefore;  if  fefml 
Pieces  of  a  Deal-board  were  fawn  off  a-crofs  the  Ormi 
of  about  an  Inch  wide,  and  then  glewed  tdgfcther  bjr 
their  Ends,  they  would,  by  this  Means,  make  a  teif 
convement  Hygromehr  ;  as  the  Length  would^  by  this 
Means,  become  very  different,  and  eafily  variable,  bf 
Aloifture  and  Drynefs ;  and  fuch  a  compound,  lignous 
Hydfemeter  migh^  in  many  Cafes,  anfwtr  very  good 
Purpofes. 

Euphrof.  This  is  a  very  natural,  and  curious  Contri- 
vance; and,  pray,  what  Forms  arife  from  your  fecond 
Principle,  the  Increafe  of  Weight  ? 

Cfeon,  You  will  eafily  apprehend,  that  any  Body^  of  a 
ipvmgy  Subftance,  will  naturally  attract  and  imbibe  the 
moift  Particles  of  the  Air,  and  thereby,  of  Courfe, 
become  heavier.  Hence,  then,  if  a  fine  Balance,  or 
Stilyard,  be  provided  with  a  large  Piece  of  Spunge^ 
hanging  at  one  End,  ami  eqiiijwzcd  at  the  other,  in  a 
Middle  State  of  the  Air ;  ana  then  if  the  Style,  or  Cock 
of  tlic  Balance,  be  made  to  move  over  a  graduated  Circle, 
as  the  Spunge  became  heavi^.  or  lighter,  by  Moifhire 
and  Drynefs,  it  will  be  (hewn  by  the  Degrees,  on  one 
Side  or  the  other  of  that  middle  Point ;  and  to  keep  tWs 
Kquipoize,  in  different  Weights  of  the  Air,  a  fine  Chaip 
is  ufually  fixed  to  the  Bottom  of  the  EUance^  Part  of 
which  is  fupportcd  by  a  Stand  for  that  Purpofc;  and  as 
die  Scale,  or  Beam  of  the  Stilyard  rifes  higher  or  lower, 
16  the  greater  or  lefler  Quantity  of  this  Cbiin  will  con«^ 
ilantly  preferve  the  variable  Kquiiibrium.  But  in  making 
Hygrometers  of  this  Kind,  the  Piece  of  Spunge  fhould  be 
iirlt  prepared  by  dipping  it  in  a  Solution  of  S^t  of  Tartai«(^ 
Sal  yfrmoniac^  ijc.  and  then  dried  again ;  for  by  this 
Means*    the    Spunge   becomes    impregnated  with    Salts^ 

which 
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which  attra^  iporp  readily  a  larger  Ouantity  of  Moiflure 
in  the  Air  3  alfp  tbofe  fpun^  B<^ics  mould  be  very  thin* 
in  order  to  have  as  mu^h  Surface  expofed  to  the  Air  as 
ppffible*  by  w)ucb  Means  ^  Variation  will  be  the  more 
p^iy  difcovprcdf 

pttphrdf.  And  what  goft  of  Hygrometirs  are  derived 
fnnn  your  third  Principle  ? 

'dtifUf  Any  Thing  that  is  naturally  of  a  (piral,  or 
twjfled  Fopii }  puticidarly  the  Beard  of  a  wild  Oat,  and 
fhat  .of  Ipme  other  Vegetables ;  for  the  Moifture  of  die 
/^  i|iiinuating  into  fbc  Pores,  or  between  the  Parts  of 
tho^  Bodies,  expands  thpm,  kflens  their  natural  Elai^ 
ticity,  and  caufcs  them  to  unbend,  or  gradually  to 
bDDqmp  untivifiedj  as  on  the  Contrary,  vmcn  from  a 
moift  State  u\  the  Air  it  becomes  dry,  dioie  Pardcks  bjr 
Dq^rq^  aip  pchaled,  and  the  Beard  returns  again,  b^ 
Dcwees,  to  its  original  twifted  Form;  and  therefore,  if 
(he  oord  of  a  wild  Oat  be  placed  in  a  Perpendicular, 
and  a  fine  Index  placed  on  the  Top  of  it,  over  a  finall 
jdird^  divided  into  Degrees,  it  will  naturally  fliew  the 
Moi(hire,  and  Drynefe  of  the  Air,  by  its  Motion  back* 
mid  pr  fbrwaid '  over  the  fevend  Parts  or  Divifions 
tlienof.  And  thefe,  I  think,  are  the  principal  Kinds 
pt  HfgrfifiiUn^  which  have  been  hitherto  invented.  I 
am  not,  indeed,  provided  with  one  of  every  Sort,  to 
f&pfi  you  ^  but  have  a  Print  of  them,  which  will  com- 
municate the  Ideas  of  their  Conftnidtion  and  Ufe  as  per* 
fe^|y  as  the  Inftruments  tfaemiUves. 

Eupbrtf*  I  apprehend  the  Natrue  and  Design  of  them 
all  very  weU«  firom  the  Prints;  but  you  have  not  yet 
toU  mc  which  Form  or  Conftruction  you  think  the  belt 
pf  all  others. 

Clnn.  It  is  difficult  to  fay  which  is  the  bcft,  fome 
having  an  Advantage  in  one  Riefpeci,  and  fome  in  another  \ 
but  that  which  is  moft  comrenient  for  general  life,  and 
jct  very  exa£l  at  the  lame  I'imc,  is  what  makes  the 
tbinf  Pan  of  the  triple  Weatkr-gUA.  I'his  confifts  of 
it  kmg^  twiAed  Cord,  which  you  fee  ftralned  oircr  the 

Tpunt  ct  Ms  Bar0meter  in  a  horizontal  Pofaioa.* 

■_,_  I       —  — ^ 
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Euphrof.  I  do  not  clearly  fee  how  this  Cord  operates  ai 
an  Hygrometer.  I  cafily  apprehend,  that  it  muft  be 
alternately  flacker  or  tighter,  as  the  Weather  is  dry 
or  moift ;  but,  ho;v .  is  that  Index*  which  I  fee  on  the 
upper  P^rt  of  the  Plate,  moved  backward  and  forwari 
over  the  Semi-circle  by  that  Means  ? 

Cleon,  For  this  Purpoie,  there  is  a  little  Wheel  and 
Axle  placed  in  the  back  Part  of  the  Frame,  which  is 
very  fi-ecly  moveable.  About  this  Wheel,  the  fine  Piece 
of  Silk-ftring,  which  you  fee  hang  from  the  Middle  of 
the.  Cord,  is  put  with  a  fmall  Weight  hanging  at  the 
End ;  fo  that^  when  the  Cord  relaxes  or  contiads,  the 
Middle  Part  will  defcend*  and  afcend,  through  a  fmall 
Space;  and  confcquently,  by  the  String,  the  Whed 
will  be  moved  a  little  one  Way  and  the  other.  The  End 
of  the;  Axle  of  this  Wheel  comes  to  the  Out-fidc  of  the 
Plate,  through  the  Center  of  the  Semi-circle^  on  dus 
the  Index  is  fcrewed,  and,  as  the  Wheel  and  its  Ade 
move  by  the  String  from  the  Cord,  the  Index,  of  CouHe, 
n>uft  be  carried  from  one  Part  of  the  Semi-circle  to  the 
other. 

Euphrdjl  You  have  convinced  me  to  my  Satisfa£Bon. 
I  eafily  lee,  that  when  the  Cord  relaxes,  by  the  DryiK& 
of  the  Air,  it  muft  defcend  a  little  in  the  Middle  Part, 
thq  Silk-itring  there,  by  its  Weight,  will  carry  the 
Wheel  a  fmall  Matter  round,  and  move  the  Index  o\'cr 
the  Right-hand  Qiiarter  of  the  Semi-circle,  fhewing  die 
fevcral  Degrees  of  Dr\  iiefs  in  the  Air  -,  but  when  the  Air 
is  moift,  the  String  will  fwcll,  contraft,  and  rife  again 
in  the  ^Middle-part,  and  carrj'  the  Index-  back  to  the 
other  Part  of  the  Semi -circle  on  the  Left-hand,  and  there 
point  out  the  particular  Degree  of  Moifture. 

Cleo7i.  Your  Ideas  are  ver)-  juft  ;  and  1  have  only  one 
7'hing  more  to  obfen'e,  in  Regard  to  this  Hygrottuter^ 
that  as  it  is  the  moft  fimple  in  its  Stru6hire,  fo  it  is  the 
moft  accurate  for  \jk\  aaid  the  Icaft  expenfive  in  the 
Form.  ^ 

Euphrof,  I  obfi-.TC  your  main  Drift  in  every  Thing  i$ 
tlic  grcatcft  Accuracy,  joined  with  the  Icaft  Expence,  in 
the  Structure  of  Machines  for  philofophical  Purpofes; 
^iiid  if  one  of  this  Sort  will  do  To  \c.ry  well,  it  mult  ccr- 
t*Nily  render  this  We;jlbor-g'.ir-  (for  indicating  at  once 
•     ^  all 
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the  different  and  important  Qualities  of  the  Air)  ^ 
y  u/eful  Contrivance.  Havine  detained  you,  I  thinks 
g  enough  on  this  Sort  of  Initruirient,  I  iball  be  glad 
an  Opportunity,  wheii  you  are  next  at  Leifure,  to 
'e  your  Inftfudtions  congerning  the  Natiire  and  Ufc 
that  very  celebrated  ^lachine,'  the  Air-Pump,  which 
lave  heard  fo  much  talk  of^  but  )iaye  ncycr  yet  feen 
r  Experiment  made  with  it 

Cleon^  Our  next  Converfatioi|,  niy  Eupbrofynty  will  be 
iJ^t  SubjoA ;  and  nothine  ))irhich  the  Fieid  of  Philo- 
hy  affords  can  more  highly  gratify  your  Curiofity,  or 
prove  yo^  Underftanding,  than  Experiments  made 
anewidi.'  As  we  have  now  furyeyed  tha  Nature  and 
ncipal  Properties  of  the  vaft  fiirrounding  Atmo^ihere, 
i  aifo  of  many  different  Specif  of  Meteors  generated 
sein,  I  think,  it  will  be  proper  fyi  you  to  conclude 
8.  Speculation  at  prelent,  by  reading  flie  poetical  De« 
ipdon  of  this  Sd]}e£l^  bv  the  Author  of  the  Poem^ 
tkd,  Uuiverfal  Beauty^  which  I  (hall  leave  i^th  you  fof 
itFurpoile* 

ffCInU  Qcean  thus  the  latent  Store  hequeaths^ 
Move,  [  its  humid  Exhalation  breathes ; 
Its  Bofim  pants  beneath  the  vigorous  Heat^ 
Andteager  Beams  th*  expanding  Surface  beat  i 
Infinuatingj  form  the  lucid  Cell,    ' 
To  Bladekrs  /£/ circumfluous  MolSimcfiuell ; 
Ti'  inflated  Vapours  j^Krif'/*<  nether  fide^ 
And  mounted  on  the  wiightier  £dier  ride  ^ 
As  tho^  in  Scorn  of  gravitating  PowWj 
Sublimcy  the  cloudy  Congregations  tour; 
O'er  torrid  Climes^  colled  their  fable  Train^ 
And  form  IJmbirellas  for  the  panttng  Swain  $ 
Or  figur'd  wanton  in  romantic.  Mouldy 
Caree7'ingKnigbtSj  and  airy  Ran^iorts  hold ; 
(Imbid%*ning  Beams  the  fitting  Chanipiins  giUL 
AndvariouSy  'point  the  vijionary  Tield;) 
'•Sudden  tie  lo^,  inchanted  Squadrons  fly. 

And  fweep  Delujionjrom  the  wondering  l^e  ; 
•  ThenUy  on  the  floating  Atnwfphere  tbsy  (ail^  ' 
.  And  fleer  precarious  with  tie  varying  pale'i 
Qr  hoy'ring,  with  fufpended  Wing  delay, 
^udjn  l^tfdain  the  kindred  Flood  fiirvcy. 

JWhen 
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TFhen  h  f  iV  affiaing  Mther  checks  their  Pride^ 
Compreffin^  chilly  the  vain  dilated-Tide  \ 
Their  Jhiv' ring  EJJence  to  its  Center  Jhr inks ^ 
And  a  cold  Nuptial  their  Coherence  Wrksy 
lyith  artful  Touchy  the  curious  Meteor  forms  j 
Parent,  prolific  of  Jduhrious  Storms^ 
(IVhen  from  on  high  the  rapid  Tempe/Fs  hurVd^ 
Enlivening  as  a  Siieeze  to  MaiCs  inferior  World.) 
The  frigid  Chcmift  culls  the  mineral  Store^ 
The  gloffy  Spharttles  of  metallic  Ore  ; 
Sublimes  with  Nitre  and  fulphureous  Foam^ 
jfnd  hoards  Contagion  in  Jieavns  ample  Domg  ^ 
If^jcrc  Nature's  Alagaxine  fermenting  lieSy 
Till  the  bright  Ray  atlnvart  the  JVefkin  flies^ 
High  Rage  thefmall  Incendiary  infpireSy 
Wliofe  kindling  Touch  the  dread  Ai  tillery  fires  ; 
^lick^  with  Effufion  widcy  the  Lightnings  gleire  j 
DifplodFng  Bo/tSy  the  cloudy  Entrails  tear  ; 
The' cleanftng  Flames  fwetp  thro*  th*  etherial  Rjoom^      ; 
And  fw'tftj  the  grofs  iffeSfious  Steam  confunUy 
Our  \jital  Element  the  Blaze  refines^ 
IVhile  Many  ingrateful^  at  his. Health  repines^ 
IVith  various  Skill,  the  chiUiiiff  Artift  works, 
Afid  Operator  chief,  in  cv'ry  Metecr  lurks  ; 
Ofty  wliere  the  Zenith^ s  lofty  Realms  extend^ 
tJ'cr  RTtJiSy  conglohin^y  by  their  If"  eight  dtfcend^ 
Uuth  fudden  ISitrc  captivates  the  Cloudy 
And  o'er  the  Vapour  throws  a  whitening  Shroud: 
Soft,  from  the  Concave,  hovWing  Fleeces  fqlly 
Jfl?  ye  flaky  Texture  claaths  our  Silver  $alL 
Or  u^cn  toe  Show'r  forfakcs  the  fable  Skies  ^ 
Haflj,  the  CoW  in  fecret  Ainbujh  lies. 
Couching,  awaits  infome  inferior  Space^ 
And  chills  the  Tempeji  with  a  quick  embrace  ; 
TIa  chry/lal  Pellets  at  the  Toucl^  congeal, 
And  from  the  Ground  rebounds  the  murmuring  HaiJ> 
Or  con/lant^  where  this  Artificer  dwells. 
And  ilgid,  from  his  Heights  the  Mill  repels  ; 
TV  AtMiGHTY  Alchymist  his  Lmbcck  rears^ 
His  Lordly  "Tzurus,  or  his  Alpine  Peers ; 
Sutpcnding  Fogs  around  the  Summit  fpread, 
.  And  gloomy  Columns  crown  each  haughty  Head\ 

Obftniad, 
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Obftruftcd,  dfench  the^conflipating  Helly 

And  foakine^   thro"  the  porous  Grit  diftil  ; 

QoWc&xn^from  a  thoufand  thoufand  Cells 

The  JUbtefraneous  Flood  impatient  fwells  ; 

Whence  iflutng  Torrents  burft  the  Mountain's  Side^ 

jfnd  hence  impetuous  pour  their  headlong  Tide, 


DIALOGUE     XI. 

^ /i^^  Invention    and   CoN9rRucTiON    of  the 
Air-Pump. 

Euphrofyne. 

rHE  prefent  Hour,  I  fee,  is  defined  for  my  In- 
formation  in  a  Part  of  Knowledge  that  I  have  as 
ei  few  or  no  Ideas  of.  This  Machine^  I  prefiime, 

I  what  vou  call  the  Air^Pump ;  it  appears  to  be  of  a 
urious  Form  and  Make ;  and  I  (hall  be  highly  pleafed 
rith  a  Ihort  Account  of  the  Original,  or  mft  Invention 
f  it.    Can  you  tell  any  Thing  of  that  Matter^  Ueonicus  ? 

Clion,  The  Inventor  of  this  famous  Machine  was 
hto  Guericke^  a  Conful  of  Magdeburg^  who,  fome  Time 
eibre  the  Year  1654,  firft  contrived  and  brought  it  into 
7fe;  for  it  was  then,  that  this  ingenious  Cfentleman, 
eiitt  employed  in  a  public  Negotiation  at  Ratifion^  bad 
0'  Occafion  oiFered  him  of  (hewing  his  Inftrument  to 
be  Emperor,  and  fome  other  Princes  there  prefent; 
plong  whom,  the  £le<9or  and  Archbifliop  of  Mentz 
riera  particularly  delighted  with  the  Contrivance  of  the 
liftfunient,  and  the  curious  Experiment  exhibited  by 
t  ;  infemuch  that  he  became  very  deiirous  of  having 
iifch  another  Machine  made  for  his  own  U(e  :  But  this 
ould  not  eafily  be  efieded,  by  Reafon  of  the  (hort  Stay 
6ey  bad  to  make  at  Ratijbonj  and  for  want  of  (kilfiil 
Workmen.  However,  he  prevailed  with  the  Inventor 
o'part  with  his  own  Apparatus;  and  at  his  Return, 
arried  it  home  with  him  to  Wurtxburg.  Here  it  was» 
hat  the  learned  and  diligent  Jefuit,  Father  Schottus^ 
leiflg  then  Profeflbr  of  4he  Mathematics  in  that  Univer- 
li^,  had  the  firft  Sight  of  it,   together  with  fome  other 

Vol.  I.  A  a  curious 
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cuiioiis  and  Kamcd  Perfons.  The  Archbilbop  waspkaT- 
ed  to  give  them  an  Account  of  the  Engine ;  and  i 
Relation  of  the  Experiments  he  had  feen  the  Inventor 
perform  at  Rfittfcon.  1  hcfe  they  tried  over  fcvcral 
Tim«».m  his  Picfence  ;  and  it  was  not  leng  before  they 
themfclves  alfo  made  ftveral  other  new  ones  of  the  like 
Nature. 

Euphrof,  I  do  n' t  wonder  at  their  being  higUf 
delighted  with  fuch  a  curious  Invention,  and  which,  \ 
i'uppofe,  loon  rt'adc  a  great  Noife  in  the  World  at  that 
Tim:,  and  foon  reached  the  Ears  of  moft  of  the  Vlrti^ 
in  Europe. 

Cieor?.  Indeed  it  did  ;  principally  by  Means  of  tte 
hrgt:  Correfpondcncc  which  Schotfus  held  with  learned 
IVI'?n  in  molt  Parts  of  Europe  ;  but  more  cfpecially  by 
a  Bovk,  which  he  publifh^-d  in  the  Year  1657,  in  whkbf 
and  in  an  Jppn:di\'  adJed  thereto,  he  gave  a  diftind  and 
f'ill  Account  of  tiis  Machine,  and  the  Magdeburpc 
Experiment?,  as  he  calls  them.  After  thii^,  in  the 
Year  1664,  he  publiftied  another  Book,  giving  a  farther 
Account  of  the  Experiments  that  had  been  made  fince 
the  printing  his  former ;  and  lafl  of  alJ,  in  the  Year 
1072,  the  famous  hntntor  himfclf  Otto  Guericke^  was 
plcafed  to  give*  a  mofk  perfedl  Nanative  of  h's  owi> 
Trials,  in  :i  Book,  \vh  ch  he  calls,  ^kw  AlagdchurgH 
KxpiTi'iitLty  in  J licuG,  Thefe  Bocks  all  explain  the 
ori.ynal  C  mftrucllon  of  this  Inftrument,  which,  it  muff 
5e  confeflel,  was  very  aukward  and  imperfect,  in  Com- 
parikm  of  ihc  Fv'rnv  in  which  tliey  are  now  made; 
for  HI  order  to  try  Ex^xrrimcnts  with  theni,  they  wcic 
oMioc.1  \o  place  their  GiaJles,  ard  other  Vcflels  ffrom 
w'iich  \\uy  wculJ  txhauli  the  Air)  under  Water,  ifr 
rjder    to   prevent  the  Air  from  uietting  in  ajrain. 

Ejphr:J\  No  W'ordcr,  if  there  has  been  a  gradual 
ond  very  c(^n'idor;;l)le  In^.p:o\cment  in  an  Engine  of  fuch 
an  extracirJinary  Nature,  and  I  imagine,  it  was  not  long 
before  lon^.c  f  f  our  llritljl)  Gcn;ulics  took  it  in  fland; 
for  1  h;:vc  often  hcurJ  it  OL-Jlcrvcil,  that  the  £?i^Iijh  ncvft 
i\:\\  to  iinprove  upon  tV.e  Hirt^  ihc}  receive  of  any  foreign 
Invention  ;  aiul,  indcoJ,  I  liavc  heard  fo  much  Talk 
of  BoyiVs  Air-pump,  that  I  leally  took  it  for  granted, 
he  was  the  Inventor  of  it.     I  Aippofc,    therefore,   it  was 
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?,  among  our  Countrymen,  who  firft  made  any  Progrcfs 

ks^  Improvement, 

Clezn.  So  far  you  arc  right.  Sifter,  and  Multitudes 
ink  as  you  do,  that  Mr*  Boyle  was  the  Author  of  this 
kvem.ion,  from  its  having  been  to  generally  called  the 
fachina  Boyllana  y  and  the  void  Space  produced  by  it> 
le  Vacuum  Boylianutn :  But  thcfc  Appellations  were 
ther  the  Conl'equence  of  his  great  improvements  in 
le  Fabric  of  the  Machine, .  the  new  Method  of  try- 
g  Experiments  with  it,  and  the  numberlefs  ufeful 
urpofes  to  which  he  applied  them,  the  Glory  of  which 
H,  in.  a  Manner,  totally  pbfcured  all  that  had  been 
wd  of  before  in  the  idagdehurgk  Experii^ents.  Mr. 
'^jfr  bimfelf  gives  a  true  Account  of  the  Invention  of 
lit  Machine,  as  I  have  now  mentioned,  19  a  Letter, 
hic&he  wrote  to  his  Nephew,  the  Lord  Dungdrvon^ 
\Pmis.  Two.  Years  after  Schottus's  Book  was  firft 
^lilhedt  he  does,  iodecrd,  fav,  that  be  had  fome 
liou^ts  on  the  fame  Subjed  before  he  had  heard  of 
lofe  Gentleinehs  Performances  Abroad  ;  but  that  they 
id  really,  anticipated  him  in  the  Ipvention  of  the  Ma* 
lyie :  But  he  obferves  to  his  Lordfliip  the  great  Imper- 
ioion  the  Invention  then  laboured  under,  and  employed 
■o  Gentlemen,  Mr.  Gratorix  ahd  Mr.  Hcnitj  after- 
'aros  Dr.  Hook/^  to  contrive  fome  Air-Pumpj  which 
eed  not,  like  that  other^  be  kept  under  Water,  and 
B  moire  eafily  and  generally  applied  to  Ufe,  which 
her  fome.  unfuccefsful  Trials  was  at  Length  effected, 

"Eupbr^J^  ktt  the  Air-Pumps  now  in  Ufe  of  this 
rigMud  Form  of  Mr.  .BoyV^  ? 

CUnf.  No ;  far  enough  from  it :  His  own  Alterations 
«i€  not  a  few.  Dr.  Hooke*s  Punip  ferved  him  not 
ng ;  aiiother  .Form,  invented  by  Mr-  Pappin^  pleafed 
Ir.  Biyle  ftill  better,  and  (ucceiliye  Chakiges  and  Im- 
lovements  were  made;  till  at  laft,  it  arrived  to  the 
|crfe^on  which  it  received  from  the  Hands  of  that  ex- 
esUcnt  Operator,  the  late  &fr.  Hawkfiy^^  which  is  flill 
ne  idr  the  tofms  in  ufe  ;  an(i  is  this  large  Engine}  which 
(oiii  feie  in  this  upright  Frame. 

Enphrof    An   elegant   and    noble   lookine    Machine, 
ideed.    Pray,  what  may  t>e  the  Expence  of  if  i 
A  a  2 
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Cleon,  This»  which  you  (ec  in  this  Mahogany  Fnine, 
with  this  large  Apparatus  of  Glafles,  Brafs-work,  f^c. 
co(f  30  Guineas. 

Euphrof.  I  do  not  think  it  dear*  Were  I  a  MaOi 
I  (hiHild  much  fooner  part  with  that  Simt  of  Money  for 
fuch  an  Object,  than  hundrrds  of  others,  on  which  it 
is  often  expended.  In  Truth,  I  wonder  at  nothing 
m<TC,  than  to  fee  how  free  and  ready  Gentleman  arc  m 
the  expenfive  Purchafes  of  raiiing  Subje^b,  and  nq^i- 
^cnt  of  thofe  of  the  grcateii  Curiofitj,  and  mrft  genotl 
importance.'  But,  I  obrirvc,  vou  have  other  Fonm 

of  Air-pumps  j    three  of  which,    i  fee,    here  upon  the 
Table.     Pray,  what  i;^  peculiar  to  each  ( f  them  ? 

Cler,n,  'i  wo  of  thefe  arc  aMb  double  barrcHM  Air- 
Pumps,  and  the  other  is  a  fingle  One.  Ttie  firft,  or 
Izrgeft,  was  made  for  the  Conveniercy  of  placing  it 
upon  the  Tabic,  while  the  Operations  are  perfbrmoi 
*>ii  it.  Thcfc  were  nir.de,  at  firft,  by  one  Davtfipvrtt 
2nd  cal  ed  Davenport's  Table  Air^Pump.  The  Second 
wai  contrived  to  he  of  a  portable  Form,  and  to  reduce 
the  Mcchanifm  to  a  fti'l  more  fimpic  Strufture.  This, 
therefore,  is  called,  the  portable  Air-Pump.  The  lift 
3s  a  Tingle  barretl'd  Air-Pump^  and  is  a  fingubr  Improft- 
mcnt  r  f  this  Machine,  for  luch  as  arc  \QTy  curious  in 
p>ieu?natic<d  V. \  pcrimen .  s. 

Euphrof.  The  external  Appearance  of  thefe  Machine? 
n.Lilf  highlv  del'ght  the  Eye  >  but  the  Rationale  of  their 
>truc^iirc  and  UfelulneH-,  I  prefume,  depends  upoo  a 
particular  Vi;-w  of  thtfe  internal  Parts. 

CLoyi,  Jt  is  certain,  you  cannot  know  the  Nature, 
f>r  Ule,  of  an  Air-Pump^  without  being  particularly 
aojUU'inicd  with  i:s  internal  Strufiure  and  Parts;  and 
1  propofe,  in  the  next  Place,  to  analize  one  of  them, 
or  take  it  to  Piects,  and  you  will  find,  that  the  con- 
ftituent  Parts  are  not  many,  and  their  Ufes  not  difficult 
to  be  underftood.  Yox  this  Purpose,  I  fhall  take  in 
Hand  tl.e  portable  Ah-Pujt.p^  as  that  crnt;ins  no  more 
Parts  than  are  abfolutcly  r.Lreilary,  xn  a  Form  where 
two  Barrels  are  ufed. 

Euphrof.  The  P.irfs  of  thi;-  Pump  are  'b  few  in  Ap- 
pearance, that  I  imajr-ne  the  Diflcclion  of  k  will  not  be 
cither  tedious  or  trouL'elbmc. 
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CUiH.  It  will  not  in  the  leaft.—— i^For  you  fee, 
Mily  tak€  thcfe  Screw-p  ns  out,  and  the  Head,  or  Top 
>f  thePumpt  <l>vides  itielf  into  two  Parts,  which  fall 
orfF,  (hewing  the  Wheel,  with  the  Piftom,  on  each 
Sidcy  which  it  fnoves  alternately  up  and:  down,  in  the 
Barrels,  when  itfelf  is  turned  round  by  the  Winch. 

Ettfbrof.  This  1  plainly  perceive,  and  that  the  Ufe 
>r  the  Fnune  is  only  to  keep  thefe  parts  together  in 
tlieir  proper  Poiiiions,    in  working  the  Inftrument. 

(Mm^  Iiremcwe  the  Wheel,  and  the  Barrels  eafily 
MBeoff,  as  they  were  only  before  prefled  down  by  the 
^AlQe  ik  the  Pump,  which  is  fcrewed  down  on  the 
Fop  for  th'tt  Purpofe.  The  Cavity  of  thefe  Barrels 
6  cxa^  fictei,  by  the  lower  Fart  of  the  Piftons,  by 
Meatis  of  Leather,  fupplied  with  Oil,  fcrewed  on  to 
;arh;  fo  that  no  Air  can,  or  ought  to  pafs  between 
Jiem  and  the  Barrels.  Tlie  next  thinjg  that  you  ob- 
cifire  in  '  that  xht  Piece,  fcrewed  on  at  the  Bottom  of 
aoh  Piflon,  is  perforated  with  a  Hole  through  the 
MEUUI^,  over  which  Hole,  you  fee .  is  tied  «  fmall  Piece 
>f  Jifeather,  which  is  catlled  die  Vahi  j  and  as  this  Part 
#  fcrewed  into  the  PiftoA,  this  Vahty  opening  upwards, 
tjvef  a  Paflage  for  the  Air  through  it  from  below.— 
Sgain,  in  the  Brafs  Plate,  on  the  Bortom,  you  fee  other 
Pieces  of  Brafs  fcrewed  in,  having  H  le^,  in  like  Man* 
uff,  through  them,  with  the  fame  Leather  Fajvis  on 
like  Top  as  before,  in  the  Piftons  >  fo  that,  by  t^  is 
liieans,  there  is  a  Pa&ge  for  the  Air  from  any  SLeceiver, 
>lgted  on  the  circular  Plate  of  the  Pump,  to  the  Cavity 
if  the  Barrels  below,  which  ftand  over  thofe  Parts  ^ 
dr  this  llrge  Plate  of  rhe  Pump  is  perforated  with  a 
Me,  quite  to  the  Center  pi  the  Foreif^arT)  and  thence 
iols^wife,  on  each  Side  to  the  Barrel. -«i»-Thefe  Parts,  • 
ow  fts  they  are,  art  all  thit  are  efleutial  to  Pump  work 
if -ftny  Kind  ;  fbr'there  is  no  DiflEerence  in  the  Nature 
iJF  the  effential  Parrs  of  a  f  ump,  whether  it  be  for  ex- 
latifling  Water,  Air,  or  any  other  Fluid- 

^mpbrof.  Thefe  Parts,  1  obfcrve  then,  are  only  two 
tarrels,  two  Piftons,  one  Valve  in  each  of  them,  and 
me  Valve  under  etch  3aiTel,  in  the  Plate  of  the  Pump  ; 
jefides  the  Whed,  which  gives  Motion  to  the  Piftuns: 
fi^But  how  aqfi  I  to  underftand  (ht  lUtwtakot  working 
A  a  3  thii 
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this  Machine,  when  all  the  Parts  arc  put  together  in 
their  proper  Place  and  Order  ?  .    .        H 

CUcn.  You  will  thus  eafily  underftand  it,  by  con* 
fidc:ing  the  thing  in  a  proper  Manner;  that  is,  the 
Adion  of  one  Barrel  by  itfclf  alone.  .In    the  firft 

Place,  you  fee  the  Pifton  is  placed  at  the  Bottom  of 
the  Barrel,  and  it  is  fuppofed,  that  it  fits  the  Barrel 
fovery  nicely,  as  to  leave  little  or  no  Air  below  it.-— ^ 
Then  (fecondly)    1   turn  the  Winch,    and  lift  up  that, 

Pifton  to  its  proper  Height. Thirdly,  in  doing  this, 

I  lift  up  the  Column  of  Air  that  (lands  over  the  Piftoo, 
and  thereby  make,  in  the  (jiJavity  below,  a  Space,  in  a 
great  Meafure  void  of  Air,  fuppofmg  th^t  none  could 
enter  into  it  thro'  the  Valve  in  the  rlate  of  the  Pump, 
Fourthly,  but  upon  lifting  up  of  the  Pifton,  the 
Air  from  the  Receiver,  placed  on  the  Pump, '  will  not 
fufUr  this  void  Space  in  the  Barrel  ;  but,  by  Means  of 
its  Spring,  will  rufh  into  the  Barrel  through  the  Valve  at 
the  bottom,  till  the  Air  in  the  Barrel  and  in  the  Recei- 
ver, be  of  equal  Denfity ;  and  C'nfequently,  That  in 
the  Receiver  is  by  this  Means  rarified,  or  becomes  left 
denfe,  by  being  expanded  into  a  larger  Space. — Do  you 
undcrlKind   me  thus  far,  my  Euphrcfyr.c  ? 

Euphrof,  1  believe  I  do  pretty  vvcl!  ;  but  as  yet  you 
have   perrormcd  biit  one  HjU  of  the  Operation. 

Ciccn.  '  Fis  tfue,  we  have  not;  for  the  Pifton,  in 
the  next  Place,  muft  be  carried  down  to  the  bottom  of  the 
Barrel  a;. an  ;  by  railing  it  up,  we  have  brought  fome  of 
the  A  ;•  out  of  the  Receiver  into  the  Barrel,  and  now  by 
dcprcfling   the  Pifton,    wc  fhall   get  it  out  of  the  Barrel 

too,    aiui  fo  get  rid   oF  it  quite. Thus  I  force  the 

Pifton  down  to  the  Bottom,  by  turning  the  Winch  the 
contrr.ry  Wav  ;  in  which  AcSion,  you'll  obferve,  (firft) 
That,  as  the  Pifton  goes  down,  the  Air,  contained 
below  it  in  the  Barrels,  as  it  cannot  return  thro'  the 
Valve  at  the  Bottom  into  the  Receiver,  muft  be  condenfed 
by  Decrees,  till  at  le..gth,  it  becomes  of  equal  Dcnfity 
to  the  external  Air  above  the  Pifton,  (Secondly)  After 
this,  a^  the  Pifton  dcfccnds  lower,  the  Air  willbecome 
more  conJenled  in  the  Barrel  than  the  outward  Air,  if 
it  hi'.d  no  Paflaj;/e  through  a  Viilve  in  the  Pifton;  but, 
as  there  is  fuch  a  Puflage,  it  can  fufter  no  greater  Con- 

dcnfatiofli 
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denfation  ;  becaufe,  by  its  greater  Spring,  it  will  ru(h 
thro'  the  Valve  in  the  Pifton,  and  make  its  Efcapc  into 
ihz  common  Air,  from  .whence  it  cannot  return,  as  we 
have  bcfure  faid,  by  reafbn  of  the  Valve  in  the  Pifton 
f^uttinv  downwards,  by  the  Preflure  of  the  incum^beat 
Air.  Thus  we  have  cxhauffed  a  Part  of  the  Air  out  ojf « 
ibe  Receiver,  and  the  remaining  Ar  will  be  gradually 
jrcry  nearly  all  exhaufted,  in  the  fame  Manner,  by  the. 
cpnftant  Working  of  the  Pump  ;  for  the  Pifton  in  the 
otjier  barrel  does  the  fame  Thng,  as  )ou  have  now 
leen  ;  and  as  thi^y  are  both  worked  by  the  fame  Stroke 
of  the  Winch,  their  Adion  may  b?  alternately  repeated, 
^U  the  Air  is  exhaufted  from  the  Receiver,  as  far  as  is 
fcquired. 

Eifphrof.     My  dear  Cleonicus^  you  take  great  Pains  to 
inform  me ;    and,  I   hope,  I  am  not  fo  dull  a  Scholar^ 
but  that   I  can  in  general  underftmd   aU  that  you  have, 
fiud  ;  and  I  doubt  not^  wh/cn  I  come  to  fee  feveralKxpe- 
lim^nts  of  this  nature  performed,  I  {ball  gradually  get  a  • 
more  perfe^  Knowledge  thereof. 

CUott.  1  make  no  Doubt  but  you  will ;  for  bare  In- 
firu£tion,  without  an  llluftration  by  Experiments,  will 
require  not  only  great  Capacity,  but  great  Attention,  to 
cpmprehend  what  will  otherwife  be  very  e^ftly  disduced 
from  Fa<3s,  joined  >jvi(h  a  proper  Methpd  of  reafoningoa 
them. 

Euphrof,  I  prefume  the  Mechanifm  of  the  Pump,  in 
(he  iisveral  Parts  we  have  now  defcribed,  is  the  fame 
pearly  in  all  the  different  Forms. 

Cleon,  It  is  fo,  in  thofc  which  you  fee  confifting  of. 
two  Barrels  ;  and  iikewife,  in  the  fingle  Barrel  Pumps  of 
the  common  Sort ;  but  that  one  which  you  here  fee,  is  of  • 
a  peculiar  Make,  the  {Rationale  of  which  deferves,  in  « 
few  Wofds,  to  be  explained  j  in  order  to  which,  it  mull 
be  obferved,  that,  when  the  Pifton  is  raifed  in  a  fingle 
Barrel,  as  the  Weight  of  the  Atmofpherp  lies  upon  it,  fo 
that  Weight  lies  upon  the  Hand>  in  every  St^lce  of  the 
iPifton.  Indeed,  when  we  firft  begin  to  work  the  Bump, 
that  Weight  is  infenfiblc,  by  reafon  that  the.  Spring  of 
the  Air  below  the  Pifton  is  equal  to  the  faid  Weight 
above  it ;  but  in  every  Stroke,  the  Spring  of  the  Aip 
^gw  it>  which  comes  from  the  Recipient,  is  diminifl>^<l9 

Aa  4  whil9 
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whOe  die  Wdgbt  of  the  AtBKil|ihcre  In  the  Barret  ibovi 
it  nmaiiis  the  fiair»  'UA  chcrcfqrri  wlU  be  more  tf4 
more  fenfiUe*  at  jou  proeeed-  fa  working  the  Pump  i 
tillttlall,  when  the  Air  is  nearljr  ill  cichaufbd  from  fh« 
Reociffcr,  thewhbte  Weudttneerly  of  a  Co}itmn  cfAni 
won  ths  Surfiice  of  tlie  Plflon,  Auft  be  raifed  by  tbe 
Hand  don^*  whhout  any  ASStmQc  {torn  the  Spring  of 
the  internal  Air. 

'  St^knf,  I  apprehend  what  you  hy^  and  moft  niru- 
rally  aflt  thii  Qieftioni  why  theti  arc  fttch  Pumprm 
Ufe  I  For  the  Labour  osiifl  needs  be  very  great  in  work* 
ins  them,  as  you  have  heiosafiye  c6nvinccd  me,  tku  the 
Weight  of  tv  Air,  npon  a  dicqbr  Inch,  is  12  Pounds 
and  confeqikendy,  if  the  Pifton  of ^ the  Pump  be  any  thmg 
coAfideraUe,  fiich  a  conftaUt  We^ht  of  the  Air,  mdiht 
Labour  it  caiifie,  would  difcouragc  the  Ufc  ot  hA 
Pumpe.  ■ 

Cb$Mf  The  Query  yo»  put  Is  Terypfrtlncnt;  towhidrl 
it  is  replied,  that^f  tne  PiAon^be  m^de  fmalkr,  tbc 
Weight  will  be  thereby  leffiiMdt  i^  Proportion  to  the 
S^are  of  tlie  Surface  i  fo  that  a  Pifton,  half  an  Inch  ifi 
Diameter,  fu^ini  but  a  IburA  Part  of  the  befoa'^men- 
troned*  Weight,  or  only  four  Pounds;  but,  as  when  the 
Pifton  is  fmall,  the  Strokes  muft  be  many  more  ia  Num*  ^ 
ber,  this  Weight,  tho' leflened,  muft  be  often  repeated, 
which  caufes  a  Uiflike  in  People  to  thefe  Pumps  after  all; 
cfpecially,  if  we  add  to  this,  that  the  Expenc^cof  afingle 
Barrel  Air-Pump,  with  its  proper  Apparatus,  is  nearly' 
>iM&  great  as  that  of  a  double-barrelled  Piunp^  of  the  port- 
able Form  you  here  fee. 

Euphrof.  It  was  on  this  Account  then,  I  prefume,  that 
we  have  the  Invention  of  the  finde  barrelled  Pump,-  yoa 
here  recommend.    1  ihould  be  glad  to  know  what  are  the 
particular    Advantages  of   this   Cpnftrp^^jon,    an^  the 
Principles  on  which  they  depend* 
.  CUon.    The  principal  Uefign  in  this  Pump,  is  to  render 
the  Weight  of  the  Air  infenfiUc  on  the  Ifand  in  woifc- 
ing  J  for  which  Purpofe,  you  fee  a  Valve  is  provided'iaa 
Piece  fixed  to  the  upper  Part  of  tl^e  Barrel,  and  a  CpUtf  ^ 
of  Leathers,  through    which   the    Shank    of  the  1P|M|' 
pafles  in  a  Piece,  icrewcd  on  upon  the  Top  of  Ae^Bl^^^ 
Jhe  ^fiea  of  this  Valve  is  twofold  j  for.  firft,  \x 
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Paflage  for  the  Air  out  of  the  Barrel  ;  and  (econldly,  pre- 
vents any  Preflure  of  the  oucward  Air  upon  the  Pifion  in 
(he  Pump,  excepting  what  lies  upon  the  fmali  Hole  in  the 
Valve,  which  is  altogether  inconfiderable  and  impercep- 
tible ;  and  farther,  as  the  Air  cannot  return  by  this 
Valve,  fo  neither  can  it  get  through  the  Brafs  Piece  in 
which  the  Pifton  moves,  by  Reafon  of  the  Leather  fitting 
very  clofe  about  it,  and  well  fuppled  with  Oil,  which, 
pt  the  faipc  Time,  by  no  Means  prevents  a  free  and  eafy 
Motion  of  th^  Pillon  :  This  Contrivance  of  a  Collar  oif 
Lieatbers,  you  will  obferve  in  the  Coarfe  of  our  Expe- 
fifnents^  will  be  of  neceiiary  and  frequent  Ufe  in  manjr 
/Other  Cafes  of  a  like  Nature^  Befides  thefe  Particulars, 
ibere  are  fome  other  Improvements  which  the  Author  of 
^t  Conjtrivance  has  made  in  the  Srrudure  and  Appa- 
ratus of  an  Air-Pump ;  fo  that  thofe  who  chafe  it  may 
exhauft  tbiB  Air  from  any  Vcfie),  as  far  as  the  Power  of 
J^echanifm,  and  the  Nature  of  Air  will  permit. 

Euphrof.  But  how  do  you  find  in  what  Proportion  the 
Air  is  extat^fted  from  any  Veflel  placed  on  the  rump  ? 

Cl€9nf  By  means  of  a  Gage,  which  is  provided  for  that 
Porpofe  of  different    Forms,    according  to  the  different 
^inds  of  Pumps  that  are  ufed.   This  Gage  cpnfifts  of  a  * 
Glafs  Tube,  immerfed  in  a  Bafonof  Quick-fiiver,  in  the 
large  *  Air-Pump.     7*his  Tube  communicate?,    on  the 

other 

*  The  moft  elegant  Form  of  this  Pamp  we  have  thought  ' 
proper  to  give  a  Princ  of,  for  the  Sake  of  explaining  the  feveral 
][^arts  of  which  it  coniifts^  which  are  the  following  : 

a  a.  The  two  Brafs  Qarrels  of  the  Pomp. 

A  6p  The  Handle,  or  Winch,  by  which 

e  Cf  The  two  Piftons  are  worked  in  the  Barrels. 

y  ^,  A  Brais  Elliptic  Bafin,  which  was  formerly  in  Ufe  for 
folding  Water  to'  fupply  two  Leathers  in  the  lower  Part  of  the 
Pafin,  bat  is  now  difafed,  as  not  neceiTary. 

/  /,   Two  ornamental  Pieces  of  Wood,  by  which 

//,  The  Head  of  the  P^n^p  is  fcrewed  very  fail  down  opoa 
fkt  Barrels. 

'g£9  The  two  Pillars  fapporting  the  fame* 

i  hf  A  long  Pipe,  by  which  the  Air  pafles  from  the  Receiver 
f Dto  the  Barrels. 

i  iy  The  Brafs  Plate,  on  which  the  Receivers  are  placed,  to 
|be  exb^ulled  of  their  Air.  i.  The 
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other  End  (by  means  of  a  Piece  of  Brafs)  with  the  H'Jc 
in  the  Place  on  the  Top  of  the  Pump  ;  and  confcq-jently, 
with  the  Receiver,  placed  over  it ;  fo  that,  when  the  Air 
is  drjwn  from  the  Receiver,  it  is,  at  the  fame  Time 
taken  from  the  Glafs  Tube,  or  Gage  ;  and  as  the  Spring 
of  the  Air,  within  t!ic  Cjagjtr,  is  by  that  means  lefTened, 
the  Prcflure  of  the  outward  Air  becomes  greater,  and 
forces  the  Quick-filvcr  up  in  the  Tube  ;  fo  that,  as  the 
Qiiantity  and  Spring  of  the  At  is  leffcncd  in  the  Re- 
ceiver, the  (>iick-i:lvcr  rifes  higher  and  higher  in  tkc 
Tube  ;  and  could  the  Air  be  cniirelv  cxhauflcd,  the 
Mcrcurv  would  be  juft  a*  liifrh  m  the  Gage,  as  it  ft^nds 
at  that  Time  in  a  common  IJarometer  ;  and  tn  conviuce 
you  of  this,  (hail  be  the  firft  Experiment  en  the  Pump. 

Euphrcf,  This  will  give  me  great  Plea fu re.  Pray  pro- 
ceed to  the  Operation. — I  fuppofe  the  Divifions  on  the 
long  Slip  of  ^\''ood  arc  fo  manv  Inches,  by  which  you 
nicafure  the  Rife  of  the  Quick- filver, 

CltOK.  That  is  the  Ufc  of  it. — To  prevent  the  Air 
from  getting  into  the  Receiver,  I  firft  place  this  wetted 
Leather  on  the  Plate  of  the  P«imp,  with  the  Hole  in  the 
Middle  ofir,  jult  upon  the  Hole  of  the  Phte.  Then  I 
take  tl^c  fmali  Receiver,  and  place  on  the  Leather  over 
the  Hole.  I  turn  tl'.c  Winch,  and  riife  the  Pifton  from 
the  IJ.^ttom  of  tiic  1>  rre'  towards  the  Fop,  and  vnu  lee 
the  Qiiick'lilvLr  iriinifiii;it«.iy  rile  in  the  GaL;;c  — I  turn 
the  Winch  back,  and  the  <  tl  cr  Pilion  rifinc:,  draws  ou: 

iv.ore  Air,  and  ^.laIce^  thj  Mercury  rile  fllll  hiLihcr. 1 

proceed  \'A  the  Opcr;:ti».ui,    and  each  ahcmate   Stroke  aJ- 
vnncrs    tho  Qiiick-filvcr    ftijl    briber    and   higher;    til!  at 
l.«iK — I  mn\'.»   t'^e   Tidon    mat.y     Tlir.es    up  and    down, 
urr.niit    Cm-  Morcurv  fenfiblv  rifinir    any  higher. 
"Wl'c:;:.-  vcj  hmv  conclude,   that   the  A  r  is  drawn  out 

of 


^,  'y  /  Uo'-  'u  t'ic  MiJdlc  of  the  fa: J  Phte. 

.  ;.    lie  Mcrciir!;.!  ^i-.^e. 

. :,    i"r.»   iM::'>  or  Mtrcuiv,  in  v\hichis  is  inimerfe  K 

:,    I  110  i:t:>p-Coc::»  i  y  vvhich  the  Air  is  let  into  the  Receive^ 

Thcr.*  n-c  ri'.I  li.o  r  \'xl\\\\?A  Parrs  of  :h:  Pump  n-ceflary  to  be 
<ii»fv:iibtd  ;  t'-c  .\j'ps:..*us  proper  for  Gciitlcmcns  Ufc  wc  da'! 
**r.ibl:  4n  •-  P-.;:c  i.-rrifrr. 
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F  the  Receiver  and  Glafs  Tube,  as  far  a^  the  Pump  can 
o  it. 

Eupbrof.  I  obfervc  the  Motion  of  the  Quick-filver 
ifing  with  every  Stroke,  "with  the  highcft  SatUfaftion ; 
ndoy  this  one  Experiment  only,  can  fee  a  great  Way 
ito  the  Nature  and  Ufe  of  this  curious  Engine.  But 
vhat  is  the  Form  and  Rationale  of  the  other  Gage  you 
nentioned  ? 

Cleon,  I  will  tell  you,  and  fliew  its  Ufe  by  an  Expc- 
iinent  alfo.— It  conlifts  of  a  fliort  Tube,  hermetically 
baled  at  oftc  End,  filled  with  Quick-fi'vcr,  and  invertec^ 
j^ith  the  open  End  into  a  fmJill  Bafin  of  Quick-filver, 
and  then  placed  on  a  fmall  Plate,  communicating  wich 
the  common  Duft  of  the  Punlp,  as  you  here  fee  it  on  thd 
jportable  Ait-Ptimp. 

•  Euphrof.  I  fee  'it  indeed,  but  I  do  not  rightly  under- 
ftand  it. — It  feems  to  inc,  as  if  this  Gage  was  to  (hew 
how  far  the  Air  was  exhaufted  by  the  Motion  of  the 
Quick-filver  downward.  • 

•  Cleon.  You  judge  very  rightly ;  for,  as  the  Air  is 
drawn  out  of  the  Receiver,  it  is  at  the  fame  Time  drawni 
put  of  the  GlaG,  placed  oyer  the  Gage;  and  confe- 
quently,  the  Spring  of  the  Air  on  the  Quick-filver  in  the 
Bafin  being  conftantly  diminifhed,  it  will  at  length  be- 
come Icfs  than  the  Weight  of  the  Mercury  in  the  Tube, 
at  which  Time  the  Mercury  will  begin  to  fubfide  ;  and 
as  the  Operation  of  the  Pump  is  contmued,  it  will  finlc 
}ow6r  and  lower,  till  at  laft,  it  will  ftand  but  a  very 
fmall  Height  above  the  Surface  of  that  in  the  Bifin  : 
Whence,  ^likewiftj,  we  fliall  know,  that  the  Air  is  drawn' 
0utasfar  as  it  can  be.  • 

•  Euphrof.  I  pcrfeSly  underftand  you. — But  one  Thing 
I  mult  obftrve,  that  'you  feVeral  Times  hinted,  that  the 
Ait  cannot  be  wholly  exhaufted  from  the  Receiver.—^* 
Pray,  give  me  the  Reafon  of  that, 

*  Clean.  You  will  eafiiy  perceive  the  Reafon  of  it,  when 
you  confider,  that,  though  the  Quantity  of  AFr  be  dimi-^ 
nilhed  by  each  Stroke,  and  its  Spring  thereby  conti- 
nually leflened  ;  yet,  if  the  Operation  of  the  Pump 
were  to  be  continued  ever  fo  long,'  the  Confequence* 
tould  only  be  a  continual  Diminution  of  the  Quantity  o^ 
Air,  but  a  Total  Exhauftion  of  it  will  be  impoflible,^ 
^•-      '  bccaufp 
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becaufe  the  Pifton  cm  take  a^'ay  no  moee  Air  than  what 
is  forced  into  the  Barrels  by  the  .Spring  of  the  remainiog 
Air  in  the  Receiver.  Therefore,  after  the  laft  Stroke, 
there  will  be  fome  Air  remiiningt  but  that  may  be  (o 
fmall,  as  not  to  be  capable  of  throwing  up  the  VaWe  »g/ 
longer,  and  therefore  mud  remain  inexhauftible :  But 
chefe  Valves  and  Gages  h^ve  been  Co  ingf nioufly  con- 
ceived and  improved,  that  the  Q^iantity  of  Air  mav  be 
exhaufted  to  much  lei's  than  the  thoufandth  Part  of  cke 
Whole  'y  and  there  are  not  wanting  a  few  among  tbc 
Wealthy^  who  have  been  liberal  enough  to  encouiage 
this  Species  of  Ingenuity  to  the  utmoft  Extent  of  Air^ 

Euphrof  Were  I  among  the  fortunate  Numbers,  where 
Affluence  exceeded  the  neceilary  OccaCons  of  Life,  b 
far  as  to  put  it  in  my  Power  to  have  what  I  can  wifli,  I 
would  not  only  have  an  Ai^Pump,  but  every  other 
philofophical  Inftrument  that  the  Improvements  of  che 
prefent  Age  could  fupply. 

deon.  This  would  be  making  a  proper  Ufe  of  the 
Gifts  of  Fortune,  and  doing  Good  with  the  hc&  Gnat 
and  Tafte ;  it  would  be  happy  for  Artifts  and  Tradefinco, 
if  more  of  the  Opulent  were  found  of  that  Di^oriition.-v 
But  others  muft  be  provided  for,  and  Pumps  of  the  com- 
m<^'n  form  and  eafy  Price  will  anfwer  all  our  Purpofcs 
very  v\  ell  j  as  you  will  perceive  by  a  Series  of  Experi- 
ments on  the  portable  AiR-PuMP,  which  I  (hall  next 
proceed  to  exhibit. 

EupJ^rof  I  long  till  you. make  a  Beginning  ;  as  frooi 
what  I  have  already  fecn,  I  promife  myfelf  not  a  little 
Pleafure  and  Improvement  by  them.  You  have  alreadv 
(hewn  mc  one  Experiment,  and  I  want  to  fee  what  will 
be  the  Subjeft  of  the  Second, 

Cleon.  For  the  fccond  Experiment,  I  take  this  fmall 
Giafs,  and  place  over  the  Hole  of  the  Pump,  as  before, 
and  when  1  have  worked  the  Pump, — you  perceive  the 
Weight  of  the  Air  in  a  vifible  Preffure  of  the  Glafs  imt^ 
the  wet  Leather.  I  foon  exhauft  the  Air  :  The  Quick- 
filver  you  fee  at  29  and  *^, — and  now,  if  you  try  to  puU 
the  Glafs  up,  you  will  be  ftill  further  convinced  of  the 
Weight  of  Air  in  prcffing  it  down  j— — Try  what  you 
can  do. 
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Etipbrof  I  will— but  it  fticks  To  fad  that  I  cannot.--* 
Sure  1  It  can  never  be  the  Weight  of  the  Air  that  keep» 
it  t^us  (aft  upon  the  Pump. 

CUon,  It  certainly  is  that,  and  nothing  elfe ;  you  muft 
eonfider,  the  Surface  of  this  Glafs  is  about  four  fquare 
Inches,  and  therefore  fuftains  a  Preflure  from  the  Atmo- 
l^here  of  fifty  Pounds  Weight.     No  Wonder  then,    if 

Jour  tender  Arm  fhould  not  be  able  to  raife  it  from  the 
late. 
Eupbrof.   Have  you  any    Experiment  by   whxh  you 
can  prove  this  to  be  owing  entirely  to  the  Weight  of 
die  Air? 

Clan.     Yes;   that  will  be  a  third  Experiment,  and 

five  you  an  ocular  Demonftration  of  the  Truth.* 
take  the  fame  Glafs,  and  place  it  under  a  large  Receiver, 
and  on  one  Side  of  the  Hole  on  the  Plate.—rl  hen,  when 
I  begin  to  pump,  if  you  look  at  the  Rfm  of  thefinall 
Glafs,  }Ou  will  obferve  it  will  be  a  little  lifted  up  from 
fbe  Leather,  by  the  Spring  of  the  Air  throwing  itfelf 
out  from  under  it  into  the  large  Receiver :  efpecially,  ac 
a  ftw  of  the  lirft  Turns  of  the  Winch.— The  Air  is  now 

cxhaufted  far  enough.- The  fmall  Glafs  has   now 

but  little  Air  within  it,  and  is  eafily  moved,  as  ybu  fee 
by  my  ihakihg  the  Pump. — But  now  keep  your  Eyes 
med  on  the  Rim,  or  Bottom  of  the  fmall  Glafs,  and 
when  I  turn  the  Vent-piece  to  let  in  the  Air,  you  will 
pe'rccite  the  Weight  of  it  will  fix  the  Glafs  upon  the 
Pump,  and  you  will  fee  it  fink  down  into  the  Leather. 

Eupbrof.  I  hear  the  Air  ruib  in,  and  fee  it  fix  the.Glaft 
down,  in  the  Manner  you  mention,  by  its  Preflure.— A 
enrlous  Experiment  this  !  and  a  full  Proof  of  all  I  defire 
to  know  ;  for  now  you  have  taken  the  larger  Glafs  away, 
1  find  it  as  faft  on  the  Pump,  and  juft  as  immoveable  by 
my  Strength  as  before. — Thcfe  Experiments  make  the 
Weight  of  the  Air  fenfible  to  a  furprifing  Degree. 

Cuon.  And  you  will  have  more  Reafon  to  think  (o 
from  the  next  Experiment,  in  which  you  will  be  a  Party 
concerned ;  for  you  are  now  to  lay  your  Hand  on  this 
open  Glafs,    placed  over  the  Hole  of  the  Pump. 

Eyphrof  Not  I,  truly  j  I  am  too  well  convinced  of 
the  Force  of  its  Preflure,  without  any  further  Experience 
of  the  Matter. 
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Clecn.  You  need  not  be  afraid,  my  Euphrofy7u\  yod 
ihay  be  aflured;,  the  Experiment  is  innocent  \  'and  I  will 
put  itiy  own  fl.^hd  on    tHe  Glafs  fiift  for  your   mater 

SJatisfaftion. You  obfcfve,  I  jay  oh  the  flefliy  rait  of 

my  Hand,  and  woi-k  the  Pump,  with  the  other.— -You fee 
the  Flefli  on  ihc  Back  of  my  Hand  (cnfibly  prefled  dowa 
between  the  Bones,  by  the  Weight  of  the  Air. — And 
belov^S  within  the  Glafs^  you  as  plainly  perceive  hov 
the  Ficfh  of  my  Hand  \i  protruded,  or  forced  down  into 
the  Glafs,  bv  the  Spring  of  the  Air  contained  in  it. 

Buphrof.  Yes,  I  fee  all  that  you  mention,  and  wonder 
Kdw  y  u  could  a(k  me  to  try  fiich  an  Experiment^ 
which  g'vcs  me  fo  much  Pain  to  fee  it  performed  by 
Another. — I  fliould  fear  left  it  fhoiild  maim  my  Hand, 
by  Icadini  it  into  the  Glafs.  Pray,  take  your  Hand 
off,  Clecnu'us  ;  for  it  has  a  very  di(aigrteible  Appearance. 
— The  Blood  is  ready  to  ftart  thro'  your  FleOi  into  the 
Glafs. 

C!e:J7.  This  laft  Circumflance,  which  you  mehtlonj 
flicvvs  the  Rcafon  why  Surgeons  take  this  Method  in 
Cupping:  fir  ^hcy  take  a  fmall  Glafs,  fix  it  over  the 
l^art  from  whence  they  intend  to  take  tKe  Blood,  and 
V.  iih  a  fiuall  Syr»n^!:e,  fcrcwcd  on  the  Top  of  it,  they 
dr:iw  out  the  Air  fiuni  the  Glafs.  The  Air  contained 
in  the  Flcili  b-lo.v  puffs  it  iip  into  the  GUfs,  and  the 
B'ood  flow  o  in  iire:U  Plenty  towards  that  Part  ;  and  con- 
fcq:er.t!y,  th'o'  the  fcveral  little  Orifices  made  before  by 
ihc  Sc:iriiiCator. 

Euphr^f  It  13  to  anfwer  the  fame  End,  I  fuppofe, 
that  1  have  fccn  iovAc  hold  the  Cupping-Glafs  over  the 
Flam"  of  ti^.c  Lni:ip,  and  then  immtdiately  apply  it  to 
the  rc;irir.cd  Part. 

Cl::yi-  It  is  fo  ;  ar.d  onr  would  fcarccly  think  what  a 
Q^uantity  of  Air  the  Flame  will  inftantly  expel    fiom  the 

Glafs,  and  thereby   fit  it  for  the    Purpofe. But  to 

return  from  this  Digreffion  :  you  muft  not  think  to  come 
cff  withoL't  laying  your  Hand  on  the  Glafs  ;  and  becaufe 
you  (ha'.l  not  bw  afraid,  I  \y.i\-z   piviviJeJ   one  of  a   lefs 

Size. 1  will  alfo  ccafc  v/orking  the  Pump,  whenever 

you  dtfire  mc  to  do  it. 

r.uphrof.  I  am  very  timid,  and  yet  have  fome  Incli- 
nation to  try  the  Experiment,  ai  I  love  to  be  convinced 
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"  the  Truth  of  Things  by  all  the  Means  of  Sen&tion.— 
ut  be  fure  work  the  Pump  very  gently. 
Cleon.     That  you  miy  depend  on  j  therefore  put  on 
^ur  Hand   fo  clofe  that  no  Air  can  get  under  it  into 

e  Glafs. 1  give   one    Turn  of  the  Winch,  and 

>u  find  a  fenfible  Preflure  on  your  Hand,  and  fwdliiK^ 

F  the  Flcfh  within  the  Glafs* A    fccond  Stroke 

nders  this  ftill  more  fenfible  ; — by  the  Third — 

£upbr9f.  '. Oh!  CUonicusj  remember  your  Promifr, 

id  (h>p  the  Pump  ;  for  my  Hand  is  fo  fucked  in,  that  I 
a  not  able  to  bear  it  any  farther.    It  is   fixed  fo  faft 

ftwn»  that  I  cannot  remove  it. -• 

Cean.    You  cry  out  before  you  arc  hurt.-  ■!  mufl 

veyou  one  more  Turn  of  the  Winch.  '  ■■I  don*tmind 
>ur  Panic,  it  cannot  hurt  you;  therefore  you  mu(( 
lyc  another  Stroke  yet.-r     ■— 

Eupbrof  I  beg  you  will  proceed  no  ferther.  If  you 
>iil  (hall  not  think  you  reeard  me  with  the  Tendernefs 

■  a  Brother. — ;-— How  iball  I  do  to  gel  my  Hand  off? 

■  '  ■  -Pray,  difengage  me  immediately. 

jCb$n.    k  ihall  inftantly  rcleafe  you  from  this  philoTo- 

bka)  Thraldom  which  you  feem  to  be  in You 

litt  not. half  the  Courage  of  fon\e  of  your  Sex,  whom 
have  fc«n  fuflain  the  whole  Weight  of  the  Air  upon 
leir  Hand  on  a  wider  Glafs  than  this,  without  any 
^ut*cFy.4t  all ; ■  But  I  turn  the  Stopcock,  and  you 

nd  no  \  mprc  of  the  Weight  of  the  Air  without,  nor 
KB  Spring  within  your. Hand... 

Euphroff  t  am  glad  I  am  once  more  at  Liberty,  and 
luH  confefs,  I  am  not  fo  much  of  a  Heroine  as  not 
I  bC;  fearful  in  fuch  Cafes,  where  I  know  Danger  may 
ttend  an  Enterprlzo,  and  at  the  fame  Time  know  no( 
lien,  or  how  it  may  begin.-- — ^I  make  no  Doubr^ 
lit  you  find  Gentlemen  as  timorous  as  the  Ladies  in 
us  Kefpcd. 

(^n,  i  will  not  fay  they  are  morcf  fo  ifl  general ; 
nly  this  i  will  aflure  you,  I  have  found  many  a  one 
fbopn  I  could  not  prevail  upon  to  lay  his  Hand  upon  the 
rJafs,  by  all  the  Importunity  I  could  ufe. 

Euphrof  Well  !  my  Hand  is  affcdled  with  an  odd 
enfation. — How  red  the  Part  appears,  with  the  Circle 
f  theGla&  impreft  f     But  enough  of  this,— Pray,  where 

i^ 
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is   your  next  Experiment  7     I  hope  you  have  nothing  far* 
ther  for  me  to  do. 

Clion*  By  the  next  Experiment,  you  will  fertbcf 
perceive  the  wonderful  Weight  of  the  Air,  as  it  will 
burft  this  Bladder,  which  you  fee  tied  over  the  large, 
open  Glafs. 

Euphrof.  I  fuppofe  you  mean,  that,  when  the  Air  b 
taken  away  from  the  Irfide,  the  Weight  of  the  Air 
without  is  fo  great  on  the  Bladder^  as  to  break  its  Way 
through  it  into  the  Glafs. 

Clton.  That,  you  will  fee,  will  be  the  Cafe.  I 
place  the  Glafs  on  the  Pump,  and  with  one  Turn  of 
the  Winch  only,  you  fee  how  the  Bladder  bends  down. 
With  a  fccond  Turn  it  defcends  ftill  lower. 

Euphrof.  Well  f  This  is  a  very  curious  Appearance ! 
The  Bladder  feems  perfe£Uy  hoiiow,  like  the  concave 
Surface  of  a  hollow  Globe.— — 

Clean.  You  happen  to  hit  off  the  Matter  exadlj; 
for  there  is  a  phyfical  Dcmonftration,  that  the  Concavity 
of  that  Bladder,  refulting  from  the  Preffure  of  the  Air, 
mud  be  truly  fpherical.— But  now  expcA  the  Confe* 
quence  of  a  greater  Preffure,  which  will  more  immediately 
afFe<ft  your  liars  than  your  Eyes.— I  give  another  Turn 

or  two, and  the  Bladder  burfts  with  the   Repon  of 

a  Gun. 

Euphrof.  I  imagined  I  fliould  hear  it  ;  but  little 
thought  of  a  Sound  fo  great.  I  affure  you,  I  ihould 
have  flopped  my  Ear?,  if  I  had  ;  for  it  has  almoftmade 
me  dvaf. — Pray,  what  Weight  do  you  think  there  might 
be  on  the  Bladder  ? 

Cleon.  The  Glafs  is  four  Inches  in  Diameter  ;  there 
is  therefore  four  times  four,  c-r  fixteen  times  the  Weight 
of  the  Air  on  the  Bladder,  as  there  is  in  one  circi3ar 
Inch,  which,  as  I  have  obfcrved  to  you  before,  is  12 
Pounds  ;  fo  that  the  Whole  is  12  times  16,  or  192 
Pounds.  No  Wonder,  therefore,  if  the  Bladder  breaks 
with  the  Preffure  of  near  200  Weight. 

Euphrof.  Such  Experiments  as  thefc  naturally  tend, 
by  Degrees,  to  abate  the  Wonder  we  ufualjy  exprcfs 
at  fome  mighty  Effefls  we  obfcrve  produced  by  rboft 
invifible  Agents,  the  Weight  and  Spring  of  the  Air 
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XHeon.  They  do  fo ;  to  fee  a  huge  F  irc-Enginc,  worked 
W»jr  one,  and  the  largeft  Bomb-fhell  burft  by  the  other^ 
tocate  Wonder  and  Amazement  in  vulgar  Minds  ^  but, 
\rhen  viewed  with  a  philofophical  Eye,  they  appear  to  be 
jio  other  than  the  ordinary  EfFcdls  of  natural  Caufes. 
hi  •  '^The  following  Experiment  will  (hew  you  how 
jnturally  the  Air  will  throw  itfelf  out,  by  its  Spring, 
from  any  Veflel  in  which  it  is  contained^  when  die 
PreAure  of  the  external  Air  is  taken  away ;  for  which 
Pmpofe,  you  fee  here,   a  fmall,  hollow  Globe  of  Glafi^ 

with  a  long  Neck  to  it. This  Globe,   I  place  on 

inodier  Glus,  partly  filled  with  Water,  and  the  Neck 
immers'd  therein  nearly  to  the  Bottom.  This  I  place 
IMH  the  Pump,  and  a  clofe  Receiver  over  it.'  "Now 
I  turn  die  Winch,  and  you  fee  how  prettily  the  Air 
•  ihroWs  idelf  out  from  die  Globe,  through  the  Water,  in  a 
Succeffioh  of  numberlefs  Bubbles^  and  that  at  every  Turn 
tfdiejW^inch. 

-'  Mulir§f.  See  it  I  Yes,  that  I  do,  and  widi  die  ut- 
imft'  Plwfurc. — ^— I  likewife  obferve  the  Rea(bn  of  your 
placing  it  under  Water  \  for  elfe  I  could  not  have  feen 
the  Air  make  its  Efcape  from  the  Globe.  ■  But  I 
fittlher  obferve,  that  die  longer  your  Pump,  the  lefs  is  die 
Quantity  of  Air  thrown  out  ck  the  Globe  at  each  Ex- 
haufUon;  but  die  Reafon  of  this,  I  rccoIle£t^  you  ex- 
{idSl  to  fee  die  Air  entirely  exhaufted  from  the  Globe. 

CU$n.    I   have    nearly    exh^ufted  the    Air, and 

%rhen  I  turn  the  Stbp^cock  to  let  the  Air  into  the  large  Re- 
ceiver, it  will  neceflarily  fall  on  the  Surface  of  the  Water, 
Mid  by  its  Freflure  drive  it  up  into  the  exhaufted  Globe. — 
You  fee  the  £fFe6l  inftandy  produced. 

Eupbrcf.  It  rufhes  with  gfeat  Violence  into  the 
Globe,  indeed,  and  almoft  mis  it. — ^The  Bubble  of 
Air^  which  I  fee  on  the  Top,  is,  I  prefume,  that  which 
lemained  in  the  Bulb,  after  Exhauition,  and  is  now  con- 
doifed  int(>  a  fmall  Space. 

.  Cle^n.  That  is  really  the  Cafe  ;  and  you  fee  by  that, 
how  fmall  the  Quantity  of  remaining  Air  is  compared 
With  the  Whole,  at  firft  contained  in  the  Globe,  or 
to  the  Bulk  of  Water  now  in  it,  which  muft  be  equal 
to  the  Qualitity  of  Air  drawn  out  \  and  in  common 
Vol.  I.  B  b  Pumps, 
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Pumps,  it  is  about  looth  Part  of  the  whole. And  we 

fee,  in  this  Experiment,  that  the  Spring  of  the  Air,  in  any 
Quantity,  is  equal  to  the  Weight  of  it,  by  producing  » 
equal  Effect ;  for  while  the  Spring  of  the  internal  Air  w» 
lefs  than  the  Weight  of  the  external  Air,  the  Water  kqx 
Fifing  in  the  Giobc ;  but  when  the  Spring  at  laft  became 
equal  to  the  Preflure,  the  Water  fubjecl  to  both  thdr  In- 
fluence, and  finding  it  equal  on  cither  Side,,  could  no  kn- 
jer  move. 

Euphrof,  This  U  a  plain  Dcmorffaration  of  a  very  im- 
portant Propohtiori,  but  how  do  you  get  the  Water  outrf 
the  Globe  again  ? 

Cicoa.  By  a  Procefs  juft   the  Reverfc   of  the  forma 

Experiment* Now   I  take  this  fmall   Glafs-jar,    and 

placing  it  on  the  Plate  of  the  Pump,  I  invert  the  Botdeof 
Water  upon  it,  and  covering  the  Hole  with  the  Receiver, 
I  begin  to  exhault,  ajid  you  obferve,  that  .no  fooner  the 
Winch  moves,  but  the  \Vater  begins  to  dcfcend  through 
tl'.c  Neck  of  the  Bottle.  It  drops  only  at  firfl ;  but,  as  Ac 
Motion  of  the  Pump  is  continued,  die  Motion  of  the 
Fluid  is  accelerated,  and  at  length  it  runs  in  a  continual 

.Stream. This  Stream    likcwife  is  accelerated,   till  a: 

h\\y  you  fee  it  all  run  out,  and  with  the  fame  Number 
ef  Turns  ol"  the  \\'ir.ch  as  before  were  made  to  fill  it. 

Euobrof.  This  is  :i  \cry  entertaining,  as  well  as 
inltructivc  Experiment ;  for  by  this,  1  fee,  that  the 
\V>iP:ht  of  \V;ittT  iiiitaincd  is  always  proportioned  to 
the  Spring  of  the  Air.  As  the  latter  is  leflencd,  the 
former  mult  be  fo  of  Courfc,  till  the  Spring  of  the 
Air  within  hccoine?  equal  to  that  without ;  when  tin 
\'/eight    of   the    AVater     becomes    nothing,    and   confc- 

r|i)enily    mull    be  all    run  out. Thus    far    I    have 

been  able  to  undcrlrand  the  Nature  of  this  Experiment. 
Pray,   what  Ufe  do  you  make  of  it,  Cleonicus  ? 

CIfc?i,  To  fhevv  the  Realbn  of  another  fimilar  Ex- 
pcrimciu  nuh  an  Egg,  which  I  have  here  j^rovidcd  for 
ihcit  Purpofe  ;  for  if  1  make  a  Hole  in  the  little  End  of 
this  Egg,  and  place  it  with  that  End  downwards,  as  I 
did  the  Jar,  with  the  Bubble  of  Water  before, — You 
f>bferve,  that  ?s  foon  as  I  turn  the  Winch,  the  White  of  the 
Kgg  ai id  the  Yolk  are  both  protruded  through  that  Hole, 
.'irid  th^  Kl;:*-  becomes  entirely  empty. 

Ehphrsf. 
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Eupbrof.  Indeed,  I  do  obfcrvc  it  with  very  great 
Pleafure ;  and  one  would  think,  there  muft  be  a  Bubble 
of  Air  in  the  great  End  of  the  Egg,  like  what  we  had 
b^bre  in  the  Bottle,  to  contribute,  by  its  Spring,  to  the 
£;cpulfion  of  the  Contents  of  the  Egg. 

Llion^  You  have  juft  hit  upon  th«  Thing.  There 
really  is  fuch  a  Bubble  of  Air  in  the  great  End  of  every 
E^,  and  as  it  contained  between  the  Shell  and  the  Skin 
of  the  Egg,  we  fhall  have  an  Opportunity  of  fhewing  it, 
by  an  Experiment  in  a  very  curious  Manner.  Thus  I 
take  away  with  a  Penknife  near  Half  the  Shell  of  the  Egg, 
and  then  placing  the  other  Half  upright,  on  the  great  End, 
tint  you  may  fee  all  the  internal  Part,  I  place  a  fmall  Glaf s 
over  it,-*— -ind  turning  the  Winch,  you  fee  the  Skin  begin 

to  rife  from  the  BoUom. As  1  continue  to  work  the 

Pimip,  you  fee  the  Efied  of  that  Bubble  of  Air  manifeftly 

bv  railing  the  Skin  ftill  higher  and  higher  in  the  Egg. 

You  now  fee  the  Skin  up  to  the  Top  of  the  Egg. 
You  fee  it  rifes  ftill  higher  and  higher,  and  puts  on  the  Form 
of  that  Part  of  the  Egg  which  is  taken  away :  fo  that  now 
die  Skin  of  the  Egg  on  one  Part,  and  the  Shell  on.the  other, 
make  the  Egg  appear,  as  it  were,  again  compleat. 

Eutbrof.  A    wonderful    Spe£bcle  this,    and    what    I 

fliould   never  have  thought  of  if  I  had  not  feen  it ! 

Indeed,  I  have  often  obferved  in  boiling  of  Eggs,  that 
tliere  was  always  a  hollow  Part  in  the  great  End  between 
the  coagulated  White  and  the  Shell ;  and  further,  I 
have  often  wondered,  that  the  Shell  ihould  fo  readily 
eome  off  at  the  great  End  of  fuch  an  Egg,  but  ihould 
adhere  to,  and  be  with  Difficulty  feparated  from  the  White 
at  the  little  End* 

Clion.  You  have  heard  of  the  old  Adage,— —TJ<r^ 
is  Reafin  in  roafiing  $f  Eggs.  That  very  Reafon, 
which  you  now  fee  in  boiling  them,  is  all  contained  in 
this  Bubble  of  Air ;  and  this  is  only  one  Inftance,  out 
of  manv,  of  culinary  Philofophy ;  or  that  which  con- 
cerns Cookery,  which,  therefore,  ihews  it  to  be  an 
Art,  which  is  not  only  neceflary  in  Life,  but  ornamentid 
in  your  Sex ;  as  it  is  in  every  Part  founded  on  the  niceft 
Principles  of  natural  Reafoning,  and  therefore  worthy 
the  Study,  if   not  the  Pradice  of   e\'ery  young  Lady; 

B  b  2  and 
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and  I  hav^  tlft  Ptefiiieto  kaovr,  dat,  fiir  yoar  Fait^  jotf 
oflcdl  in  both. 

Emphrtf.  Ym:  fliy  a:  gicat  deal^    GfaimiKf ;  I    kaw 
^'Mr  t^aitialitjr  »  mn^-*"^*^  know  but  Irtde,  aifrj 
of  tbe  Philoiophy   of  tny   Things    bitt  I 
that  which  oonocmt  mj  own  Biif meft  more 
ddights  me$  and  in  dus  I  am  but  Hfct  odiar  AacfkV 
foAr  every  one  16  delisted  to  fa  the  Reafiia  cf 


deon.  Nor  have  we  yet  tAen  Notioe  ef  tlMT  prindpil 
Thing  difcoverod  by  this  Eatporiment.— ^or  henot 
we  laim^^  that  this  Bubble  of  Ak  is  the  MeaHa  iriucfc 
Naturr  fun  appointed  for  the  MaturatioR  and  bringii^  at 
PrrSbdion  die  Chickci)  contained^  £mtrf§f  in  wlM  «r 
uTually  cflil  the  fr#«d&  ol  the  Egg.  lliia  is  done  bf 
tbe  GonRant  InGHbation^  or  Sttdng  of  the  Hen  vpm 
the  Eggs.  Fof  b^  the^  Wamih,  Aus  comimuiicBtoft 
fOlfae  Air,  A»-Spnhgor  k  it  HiCRaM&mewfaatbmnl 
its  natnral  Tcnotir ;  and,  at  Ae  ftne  lune^  its  rnla 
ait  jpttt  fiMli  Motion  by  4tlm  mde  lUnficatk^  Henoe- 
Pidturc  and  MoticHi  afe  eonummdcaiid  feo  die  Parai  of 
the  Egg,  which,  ibme  how  or  other,  does  graduailv 
promote  the  Formation,  and  Growth  oS  the  Chicken,  till 
the  appointed  Time  of  k<;  Excluim  or  Hatching.  ■  ■ 
lliis  is  alfo  an  Article  of  natural  Kinmiedge,  miich  witt 
not  ft  fH  upon  the  UndeHLinding  of  the  gjaod  Houlb-wifiv 
who  delights  in  the  Breeding  of  fowl# 

Euphrof.  indeed,  I  think  fa  too )  and  every  Time  \ 
fre  a  Hen  fitting,  I  (hall  be  apt  to  recoiled  this  Part  of  tfas 
prefcnt  Lechire  on  Philofophy.  ■  4t  will  be  hardly  wordi 
while,  after  the  mention  of  Things  of  fuch- Mosaent,  t» 
ipeak  of  that  common  Experiment,  of  putting  one's  Tongues 
to  Ac  great  End  of  the  Egg,  to  iind  if  it  be  wann  ^  th& 
Reafon  of  which,  I  fuppofe,  is  alio  contained  in  this  in- 
cltidod  Air. 

Clem.  It  is  fo ;  nor  is  this  Experiment  'Cor  be  paflcd 
over  without  Notice,  as  it  is  the  Criterion  by  whioh  ws 
jud^e  of  the  Goodnefs  of  the  Egg ;  for,  when  the  great 
End  of  the  E^g  feels  cold  to  the  Tongue^  it  is  a  cettain 
Proof  of  the  ligg's  being  bad  ;  for  the  Airhaving  made 
its  Efcape  by  Degrees,  the  Egg  becomes  ftale,  and  at 
l-rcwgth  grows  putrid,    or    addled.'   -'     We  have  long. 
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^welt  on  the  Subjcft  of  the  Eggs,  and  have  not  yet  done 
¥ith  it  neither^  but  befpre  w;;  can  proceed  any  farther, 
romc  other  Experiments  mult  be  premHed. 

Euphrof.  Pray,  what  is  the  next  Experiment^  Ckonicus  ? 

Cleon^  Experiments  whic^i  next  are  to  Ihcw,  that  Air 
is  plentifully  contained  in  all  Kind  x)f  Bodies,  both  A\n^ 
and  fdid,  though  we  fee  it  not,  and  therefore  think  little 

[>f  the  Matter. ^rFor  the  iirft  Experiment  of  this  Sort, 

[  (hall  put  clear,  cold  Water  into  this  tall  Glafs-jar,  and 
placing  another  over  it,  I  turn  the  Winch, — and  you  fee 
the  Appearance  of  Bubbles  of  A  ir  t'lrough  the  Body  of 

die  Water. They  appear  yory  thick,  but  fmall.-*-  > 

They  now  grow  larger,  and  rife  to  ihe  Top  of  the  Watcr^ 
giyThey  are  no:^  yery  large^  but  lefs  in  Numbc\-*-And  as 
long  as  the  Pump  continues  to  work,  lb  long  you  fee  tliq 
Air  arife  from  the  Bottom  of  the  Water  to  the  Top,  bux 
more  ilowly,  zwi  by  Bubbles  C|f  a  larger  Bulk^ 

Eupbrof.  Well !  this  f  Jump  is  a  moft  wonderful  Ma- 
chine !  Every  Experiraenl  adds  an  Increafe  of  Know- 
ledge.  =rl  Qould  not  have  thought  there  had  been  fo  .much 

Air  in  Water,  had  I  not  /een  it  thus  demonftrated  ^  and 
thus,  I  fuppofe  Air  may  b^  contained  in  other  FJuijds  as  weU 
as  Water. 

Cleon.  In  the  very  fame  Manner,  differing  only  in 
Quantity ;  fome  conjtaining  more,  odicrs  lefs.  However 
<Mie  Circumftai)ce  muft  ht  attended  to  in  fpirituous  Li- 
quors, where  fbmething  niore  then  mere  Exhauftion  by 
fee  Pump  contributes  to  the  Rariiication  pi  the  Air  con- 
tained in  fuch  Fluids;  as  you  may  ohfcrve,  by  the  fol- 
lowing Experiment.. — I  take  the  Jar  of  Spirit  of  Wine, 
cover  it,  syid  exhauft  as  before. — And  now  you  fcc  how 
fuddenly  the  Air-bubbles  ihcw  themfelves  ; — how  violently 
they  ruih  to  the  Top,  aiid  burft :  Nay,  you  obferre  ;i 
pened  Ebullition  in  the  Spirit,  by  the  excei&v^  Rariiicatioa 
and  Expanfton  of  the  Air. 

Euphrof.  The  Spirit  perfedUy  boils,  !|ike  Water  on  the 
Fire ;  and  now  I  begin  to  fee  a  little  into  the  Nature  of 
^Bailing.— — t 

Clion.  You  will  fee  more  by  the  following  Experiment, 
jof  fbi^  Nature  of  this  great  Operation  6i  the  Kitchen ; 
^or  you  will  find,  that  the  Pot  might  be  made  to  boil  with 
an  Air-pump,  as  well  as  by  Fire  j  but  it  will  be  but  for  h 
'  Jittlc 


374 


THE    rOUNG    GENTLEMAN 


little  Time  only.     For  now  I    fill  the  fame  Jar  widi 
hot  Water,   put  it  under  the  Receiver,   and  exhaufti— 

and   you  fee  numberlefs  Bubbles  immediately  appear. 

I  tym  the  Winch  a  fccond  Time,   and  they  become  large, 

and   rufh  towards  the  Top. A  third  Stroke  produces  i 

great  Ebullition,  or  Boiling  of  the  Water,  which  now, 
you  fee,  J  Linly  proceeds  from  the  Rarification  of  the  Air, 
occalioncd  by  the  Pump,  and  the  Heat  of  the  Water 
together.  And  it  is  very  obfervable,  that,  at  laft,  you  fee 
the  Air  is  but  fmall  in"  Quantify,  and  expands  itfclf  in 
very  large  Bubbles.  The  Soiling  of  the  Water  decreafcs 
by  Degrees,  and  at  length  becomes  little  or  nothing,  whea 
the  Air  is  nearly  exhauftcd. 

Euphrof.  Thefe  Experiments  are  fo  many  Leflbns  cf 
Inftrudtion.  I  plainly  perceive,  that  the  Boiling  of  Wa- 
ter is  nothing  but  the  Agitation,  or  Motion  produced  by 
the  Expanfion  of  Air,  and  that  this  is  occanoned  by  the 
Heat  of  the  Fire,  when  fufficiently  great,  as  in  common 
Cafes  of  boiling  our  Food,  or  by  the  Heat  of  Fire,  aixl 
the  AdHon  of  the  Pump  conjointly,  as  in  this  artificial 
Boiling  you  have  now  (hewn,  and  by  fome  other  Agent, 
I   know  not  what,  in  the  Boiling  your  fpirituous  Haid. 

Have  you  any  other  Experiment  of  this  Kind  for 

the  Improvement  of  domefl:ic  Knowledge  ? 

Cleon,  Yes,  many  ;  one  in  particular  refpedls  the  Air, 
in  Beer,  which  I  know  will   plcafe    you,    and   thcrcfoa' 

fliall   next  fhew  it. Beer,  juft  tapped,   or   new,  is 

fittcft  for  this  Purpofe  ;  fuch  as  you  have  in  this  Decanter. 
1  fill  the  Jar  Half  full,  and  put  it  under  the  Reci- 
pient.  1  no  fooncr  move  the  Winch,  but  you  fee  the 

Beer  replete  with  Bubbles  of  Air.— Another  1  urn  makes 
it  almort  opake,  and  in  Motion  throughout ; — a  Third 
makes  them  r'fe  to  the  Top  in  prodigious  Quantities,  and 

thefe  conftitute   a  frothy,  white  He;.d. -This  becomes 

larger  and  larger,  by  the  conflant  Rifmg  of  the  Air, — 
till,  at  laft,  it  runs  over  the  Top  of  the  Glafs.- 

Euphrof.   Well  !  this  is  a  merry  Sort  of  an  Experiment. 

It  makes  me  fmile,  to  fee  fo  o<^Id  an  Effect. 1  fee  the 

Beer  grow  fi-.tr,  as  the  Air  is  cxhaufled  from  it. — I  now 
likewife  underftand  why  that  Beer  is  always  brifK  ancl 
pleafant  that  produces  a  frothy  Head. — And  laftly,  I  fee 
the  Reafon  of  the  frothy  Phenomenon  itfelf,  vizy   that  bv 

Rcafoi> 
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Reafon  of  the  Vifcidity  of  the  Beer,  the  Bubbles  of  Air 
cannot  fo  fuddenly  expand  themfelvcs  as  on  the  Top 
of  Water  ;  but  lie  one  upon  another  In  that  expanded  State, 
and  make  that  white  and  porous  Body  of  Frcth, 

Ckon,  You  have  given  the  true  Reafon  of  the  Thing  ; 
and  you  will  farther  obferve  in  this  Experiment  the  gene- 
ral Keafon  of  Tranfparency,  and  Opacity  in  Bodies ;  for 
the  Beer  is  more  tranfparent,  as  it  contains  Icfs  Air,  and 
the  Froth  becomes  opk?,  on  account  of  the  larger  Inter- 
ftices,  or  Bubbles  of  Air ;  therefore  Tranfparency  de- 
pends on  the  Finenefs  or  Smallnefs  of  the  Pores,  and  folid 
Parts,  and  Opacity  on  their  bein?  large.— —Thus  Paper 
having  its  Pores  tilled  with  Oil,  b^omes  much  more 
tranfparent,  than  it  naturallv  is,  when  filled  with  Air. 

Euphrof.  I  fancy  fome  ot  thofe  Experiments,  which  you 
ihewed  me,  relating  to  the  Production  of  artificial  Air, 

We  think  proper,  by  Way  of  Note  to  give  the  following 
Account  of  two  Air-pumps  contained  in  Plate  XXX th« 

A  Dt/cription  of  the  Stru^torc  of  Davenport^  Air-pamp. 

41  a  The  Brafs  Barrels. 

€  c  The  Pillgns. 

d  d  The  Brafs  J^oohs,  which  fcrew  down  the  Bed  of  the 
^ump  upoji 

e.$  ThcPillars;, 

ff  The  Brafs  Pipe  communicating  with 

b  b  The  B.ccciver  above,   and 

II  h  Pipe  below,  from  whence  the  Air  is  conveyed  to  the 
fiarrels. 

i  i  \%  a  Brafs  Wire,  Hiding  through  a  Collar  of  Leathers, 
on  the  Top  o^  .the  Receiver. 

k  The  Mercurial  G^gt  on  the  lower  Part  of  the  Pump, 
with  which  the  Pipe  /  /  alfo  communicates. 

m  Is  the  Stop-cock,  to  be  turned  for  letting  in  the  Air. 

This,  together  wiih  the  foregoing  Defcription  of  the  large 
^landing  Pump,  is  (ufficient  to  2iew  the  general  Mechanifm  of 
this  Machbe  ;  but  as  in  both  thefe,  the  Structure  is  very  com- 
plicated, I  have  coi^trived  one,  in  a  much  more  iiipple  and 
portable  Form  i  and  therefore  I  have  called  it  th/s  PortahU 
'Air -pump J  and  have  fhewn  it,  by  a  proper*  figure,  iu  the 
lower  Part  of  Plate  XXX,  of  which  no  panhi^r  Defer iption 
15  neceffary  ;  as  the  Parts  of  which  it  coniiAs  are  (b  few,  and 
fully  defcribed  already  in  the  other  Pumps  ;  efpecially,  as  it 
^  been  fo  many  Years  known,  and  apprpyed  of  by  the  Public. 

P  b  4  would 
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would  fhew  thenvfelves  to  great  Advantage  in  the  exhauile4 
Receiver. 

Cken.  In  this  you  would  find  vourfelf  miftaken,  were 
you  to  try  them  all  j  for  the  Rar|fa«Mbn  of  the  Air,  in 
many  of  them,  would  be  fo  violent',  as  to  drive  the  Liauor 

out  of  the  Vcflcls. -This   happens  efjxicially   in  effer- 

vefcent  Liquors,  or  Acids  and  AlkaUes  mixed  together. — 
Some  of  thcfe  Liquors  being  mixed  in  the  exhaufted  Re- 
ceiver, produce  fuch  an  cxplofive  -^thcr,  or  Spirit,  as  to 
blow  up  the  Receiver  froni  the  Pump,  notwithmnding  the 
great  Preffure  of  external  Air  upon  it.^ — Such  Experiments, 
therefore,  as  they  arc  not  to  be  flicv/n  without  Danger  to 
the  Pcrfons  prcfent,  I  fliall  not  attempt,  but  the  following 
one  is  very  innocent,  and  will  fliew  the  Nature  of  me- 
tallic Solutions  more  pcr-'edUv  than  you  can  fee  it  without. 
— I   take   a  Qiiantity  of  Aqua   Fortis^    a    little   warmed, 

:vid   put  into  a  fmall  Jar  under  tlie  Receiver. On  the 

Top  of    the   Recei^er,  a  Brafs  Wire   is   moved  up  and 

down,  through  a  Collar  of  Leathers  at  Pleafure. Then 

before  I  turn  the  Winch,  I  thruft  the  Wire  down  about 
an  Inch  into  the  Fluid,  and  a  gentle  Solution  begins, 
with  a  confiderable  Produftion  of  Air ; — but  obfer\'e, 
when  I  turn  the  Winch,  how  fuiprifingly  thcfe  Bubbles  of 
Air  increafc,  and  v.hat  a  prodigious EfFervefcencc they  occa- 
fion  in  the  Liquor.  This  is  only  an  Illuftration  of  the 
general  Nature  of  Solution,  in  which  we  bbfen'c  the  Bodv 
IS  rcfoJvccl  into  two  Part?,  ^':■z.  its  own  metallic  Part,  and 
a  brgc  Qiiantity  of  Air. 

Euphrof.  But  the  Air  which  I  now  fee  is  the  facHtiou?, 
or  generated  Air,  from  the  Body  itfelf.  The  Air  con- 
tained in  tiie  Pores  of  folid  Bodies  is  likewifc  rendered  vifi- 
blc,   I  fuppofe,  as  you  intimated  juft  now. 

(lion,  it  is  very  eafily  extradlvcl,   and  (hewn  this  Wav, 

by  placing:  the   Body  under  Water. Thus  I  take  thi^ 

Piece  of  Free-ftone,  and  a  Piece  of  Brafs,  and  put  them 
both  in  the  Water  of  the  Jar,  and  by  pumping  the  Air 
out  of  the  Receiver,  it  rifcs  by  Degrees  from  the  Pores  of 
thofe  Bodies  5  and  when  I  have  pumped  long,  the  whole 
Surfiice  of  the  Brafs  and  Stone  is  nearly  covered  with 
thofe  pearly  Bubbles  of  Air,  which  make  a  very  curious 
Appearance ;  and  the  like  you  would  obferve  from  any 
otljer  common,  earthy  Subftancc.  Euphrof, 


AND    LADY'S    PHILOSOPHY. 


37? 


Euphrof.  As  alfo,  I  fuppofe,  from  any  animal,  or  vcr 
jetativc  bubftaiices. 
'    CUon.  They  contain  much  greater  Quantities  of  Air ; 

fome  Specimens  of  which,  I  fliall  now  give  you. — '• 1 

take  this  new-laid  Egg,  and  put  it  in  the  Jar  of  Water 
under  the  Receiver,  and  upon  turning  the  Winch,— you 
(ee  many  fine  Strtams  of  Air  rifing  from  the  Pores  of  the 

£gg. -As  I  continue  to  work  the  Pump,  you  fee  many 

piorc  of  thefe  aejlal  Jets  arife. Obferv'e  now  the  Pores 

of  the  Egg  emittmg  the  Air  in  innumerable  fmall  Bubbles, 

which  gives  it  a  very  pleafant  Appearance. After  this, 

as  the  Vacuum  proceeds',  you  find  the  Egg  expanded  by  the 
Rarifa£lion  of  the  internal  Air,  fo  as  to  be  rendered  ipe- 
cjfically  lighter  than  it  was.— ^-You  fee  it  move,  and  roll 
about,  and  feems,  as  it  were,  to  endeavour  to  rife  to  die 
Top,  and  is  therefore  but  very  little  heavier  than  Water. 
—I  turn  the  Cock,  and  let  the  Air  in,  and  you  fee  the 
Streams  and  Bubbles  all  difappear  at  once. 

Euphrof,  Thefe  Things  are  extremely  entertaining.  I 
could  not  have  imagined  there  could  have  been  fo  much 
Air  contained  in  an  Egg,  or,  that  there  had  been  fuch 

evident  Pores  in  the   ohell. 1  fuppofe,  that,   in  like 

Manner,  if  a  whole  Animal  were  to  be  immerfed,  one 
might  fee  tlic  Air  ifTue  from  the  Pores  of  his  Skin. 

Qeon.  That  may  be  edTily  experimented  in  a  fmall  Bird, 
{>lucked  of  its  Feathers,  and  put  under  Waten— — — In 
vegetable  Subftances  of  every  Kind,  thefe  Experiments 
(hew  a  furprizing  Quantity  of  Air,  as  I  (hall  inftance  in 

Itjiis  Apple,  that  is  juft  now  gathered  from  the  Tree. . 

I  conne£l  it  with  a  Piece  of  Brafs,  and  fink  it  to  the 
Bottom  of  the  Water,  having  firft  made  a  few  Holes  in 
it  with  a  Pin.— — Then  I  cover  it  with  a  Glafs,  and  as  t 
l>^n  to  exhauft,  you  fee  the  Air  arife  from  the  different 
Pacts  of  the  Apple,  but  particularly  from  the  Holes  mad^ 
With  the  Pin.^  ^  .  ^As  I  further  proceed,  you  fee  the  Air 
rifing  from  "the  Pores  of  the  Apple  in  many  fenfible 
iStreams.-*^As  the  Air  is  flill  farther  rarified,  the  Streams 
are  more  "and  more  numerous,  and  the  Quantity  of  Air 
fo  Kj^^  2s  to  make  a  perfed  Ebullition  on  the  Top  of 

the^ater. ^If  the  Vacuum  remain  for  any  Time,  you 

^ill  fee  the  Bubbles  and  Streams  of  Air  continue  fo  long, 
^-and  if  you  109k  at  the  Gage,  you  will  fee  the  Mercury 
*'  fink 


378      THE    YOUNG    GENTLEMAN 

fink  in  Proportion  to  the  Air,  produced  from  the  Apple, 
;md  this  as  often  as  the  Experiment  is  repeated. — At  laft 
I  turn  the  Vcnt-fcrew,  and  the  Air  difappears  at  once. 

Euphrof,  This  is  a  noble  Experiment*  truly !  and  I 
fancy,  from  what  I  have  now  obferved,  that  a  (hrivelled 
Apple  would  alfo  make  a  very  pretty  Appearance  in  the 
Water. 

CUon.  It  will,  indeed ;  and  I  ufually  (hew  the  Experi* 
mcnts  on  botli,  when  they  can  be  had.-^I  have  a  withered 
Apple  of  the  beft  Kind  for  this  Purpofe,  which  I  fluD 
now  put  into  the  Water,  and  you  will  fee  the  Diffeiiencc 
between  this  and  the  other. — When  turning  the  Winchi 
you  fee  many  Streams  of  Air  arife,  though  not  fo  large 
and  numerous  as  before  j  but  you  obfcrvc,  at  the  fame 
Time,  the  EfFeft  of  the  internal  Air,  by  expanding  the 
Apple,  and  caufmg  the  Wrinkles  to  difappear  by  De- 
grees,— till  at  laft,  it  has  attained  to  the  full  Extent  of 
its  Skin,  and  looks  nearly  as  full  and  freih,  as  when  firft 
gathered  from  the  Tree. 

Euphrof.  By  this  Experiment  and  the  former,  I  airi 
thoroughly  convinced  of  the  Nature  and  Difference  of 
Fruit,  with  Regard  to  the  Air  they  contain.  I  fee  from 
thence,  how  pervious  they  arc  to  this  ncceflar\'  Element. 
I  learn  too  from  hence,  how  neccfrary  the  Air  is  to  pa- 
ibrvc  them,  and  to  give  thciii  that  Poignancy  and  pleafant 
Fkivour,  which  they  have  when  recent  and  frefli  gathered  j 
and  that  Mellownels,  and  Rottenjiefs^  proceed  from  feme 
Deficiency  cither  in  Qiiantity  or  Qiiality  of  the  Air  in 
Friiit  of  the  laft  Year's  Growth. 

CIcort,  '^'ou  reafon  very  well  on  the  Experiments  you 
have  iccn  ;  but,  by  another  Experiment  or  two  that  will 
follow,  you  will  find,  that  Fruit  of  any  Kind  is  beft 
preferved  without  any  Air  at  all  ;  and  that  it  is  the  con- 
ilant  Aclion  of  the  Air  that  deftroys  the  natural  Texture 
by  an  inceflant  and  infenfiblc  Fermentation  in  the  Parts, 
which  difpofcs  them,  by  very  flow  Degrees,  to  become 
putrid,  or  rotten. 

Euphrof  If  this  he  the  Cafe,  one  would  think  Methods 
might  be  contrived,  by  Means  of  your  Pump,  to  keep 
the  Fruit  from  the  Air  as  long  as  you  pleafc,  which  would 
be  a  fine  Iniprovemenl  for  tlic  I\i(hy-cooks,  in  Regard  to 
tiieir  Tarr^  and  \\i:\ 
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Cleon,  It  would  fo ;  and  in  an  Age  or  two  more,  our 
pollerity  may  wonder  how  it  came  to  pafe,  that  the  great 
Philofophers  of  this  Age  fliould  fhew  fo  bad  a  Taftc,  an4 
be  content  with  difcovering  the  Means  of  living  well,  but 
leaving  them  to  enjoy  it.  You  will  find  Mr.  Boyle*^ 
Works  abound  with  Inftances  of  this  philofophical  Me- 
thod of  prefer\'ing  Fruit ;  many  of  which,  if  we  may 
judee  from  his  Experiments,  far  exceed  the  poor  Provifion 
of  rickles  and  Confeftions. 

Euphrof.  You  make  me  very  attentive  to  what  you  now 
fay.  This  is  a  very  interefting  Point  with  me,  and  I  muft 
inilft  upon  your  being  extremely  particular  in  gratifying 
my  Curiofity  and  Enquiries  upon  this  Head ;  and  in  the 
firfl:  Place,  pray,  tell  me  how  you  proceed  in  thisAfFair 
of  preferving  Fruit. 

Cleon.  For  this  Purpofe,  we  have  Glaflcs,  blown  of  a 
proper  Form,  to  hold  a  Pint,  or  Quart,  or  any  Quantity 
you  pleafe,  of  any  Kind  of  Fruit ;  as  Peaches,  Necfcrines, 
Apricots,  Apples,  Pears,  Plums,  Cherries,  Goofcbcrries, 
Currants,  ^c.  The  Mouth,  or  Neck  of  thefe  Bottles  is 
therefore  larger  or  fmaller,  in  Proportion  to  the  Size  of. 
the  Fruit  you  intend  to  preferve,  and  their  Form  muft  be 

coiiical,  or  tapering  inwards, In  the  next  Place,  Corks 

muft  be  nicely  fitted  to  the  Orifices  of  thefe  Glaflcs. 
Then,  having  filled  the  Bottle  with  Fruit,  clean  and  dry, 
you  put  in  the  Cork,  and  tie  a  wetted  Bladder  over  it,  fo 
that,  wh^n  dry,  it  may  firmly  adhere  to  the  Cork  and  the 
Glafs,  and  by  this  Means  render  the  whole  Air  tight.-— 
After  tl)is,  you  place  Sealing-wax  on  one  Part  of  the 
Cork,  and  with  i  red  hot  Iron  Wire  bum  a  Hole  through, 
the  fame,  that  thereby  a  Paflage  may  be  given  for  the  Air 
to  be  drawn  out  from  the  Fruit. 

Euphrof.  Such  an  Experiment  I  fhould  becxtrcmely  glad 
to  fee.  Have  you  got  any  fuch  Glafs  by  you^  CUonicus? 
If  you  have,  1  can  (upply  you  with  Fruit. 

Cleon,  I  have  feveral  of  them,  and  your  Garden  pro- 
duces fome  of  the  fineft  Fruit  to  be  preferved  in  tfiis  Way. 
A  few  of  your  Nedbrines  and  Peaches,  gadiered  dry,  will 
fuffice  for  an  Experiment  at  prefent,  and  afterwards  you 
rnay  make  ufe  of  this  Procedure  for  any  o&er  Sort  or 
Quantity  of  Fruit  you  pleafe. 

Euphrof.  I  will,  t^is  Minute,  ftcp  into  the  Garden. • 

Did 
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Did  you  ever  fee  finer  Fruit  ?-.-*-rWlieie  it  voor  Gk^f 
Have  you  <m  that  win 'take  any  Fruk  ib  bi»r 

Cfriff.  This  one  wiU  do  it,  and  yva$  maife  for  raving 
^s  Sort  of  Fruit.  What  you  have  hroudit  aie  Sm 
indeed;  biit  you  will  find,  that  the  An  of  Fnik  will 
iitde  appear  in  Amir  Countetianpp  in  JMrmmj  s^ext^^rm 
Vou  oifferve,  I  carefully  put  them  into  the  Gil^  tiO  itia 
filled -.-—Thai,  this  Cprl^  preparcady  readily  iSts  t)^  Top 
of  the  Recipient,  which  fi»w  down  very  h|giL  ■  j 
Then,  with  this  ignifed  Wirs,  I  bum  a*  Hole  throp^ 
the  Sealing-wax  and  Cork ;  and  liere  I  muft  ceafe  fhxn 
purfuing  this  Experiment  any  farther  at  pre&nt ;  the  Suq 
muft  1^  us  his  Aid,  and  cd-operate  in  die  enfim^  Part 
Befides  jtha^  I  have  already  tired  yotor  AtteB^doii  with  6 
lone  a  Lefhire.  To-morrow,  if  die  Morning  be  cleK| 
as  K)on  as  die  Sun-beams  enliven  the  Pbubui.  -I  AaD 
]Aen  wait  on  that  glorious  LwrnnaTy  and  youriw ;  b  9k 
this  Time,  Adieu* 

' —  .    '■       .  jr  -r.  ■'  '  *■■   !■ 

DIALOGUE      XIL 

The  Experiments  on  the  Air-Puiip  contimted. 

Euphrofyne. 

THIS  Morning  anfwers  to  my  Wiftes  ;  Ae  glorious 
Sun  promifes  Succefs  to  our  Defigns,  and  the  En-r 
tertainment  you  gave  me  with  the  preceding;  Experiments, 
have  greatly  excited  my  Expe^ations  for  tne  Remainder; 
but  none  takes  with  my  Coriofity  fo  much,  as  the  Expi-^ 
riment  under  Confideration.  .  .1  fi»  here  ftands  the 
Bottle  with  the  Fnrit  ftilK 

CUon.  Yes,  and  in  a  few  Minutes  Time  the  Sun  will 
dart  its  Beams  into  the  Room.-^—* This  convex  Glals 
will  converge  the  Beams  of  the  Sun  into  k  fmall  a  Com* 
pais,  as  to  make  them  burn  any  combuftible  Object  that  is 

placed  in  the  denfer  Part,  or  the  Focus  of  the  Kays.^ • 

Thus,  you  fee,  I  hold  the  Glafs  in  the  Sun-beam^  and 
a  Piece  of  brown  Paper  in.  the  Focus. — ^You  fee  it  begins 
10  fume, — and  immediately  kindles  into  a  Flame. 

£ufhnff>  A  furprifmg  tiqjcriment  indeed !   The  Heat 
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that  fets  that  Paper  on  fire,  will  certainly  melt  the  Wax  on 
the  Cork,  which  now,  I  prefume,  yoit  are  ready  for. 

Clean.  I  waited  only  for  the  Sim,  and  now  I  take  the 
Pump,  and  place  it  in  its  Beams, — and  exhauft  the  Air 
from  the '  Fruit. — Then,  with  the  Glafs,  you  fee,  the 
Sun-beams  are  eafily  thrown  on  the  Wax,  which  inftantly 
melts,  and  clofes  up  the  Hole ; — and  now  is  your  Fndt 
prepared  for  keeping  at  your  Pleafure* 

Eupbrof.  I  thank  you,  CUoniau^  iot  this.  I  fliall  iet 
it  by,  wim  an  Intent  to  prove  how  far  your  philofophieal 
Difcoveries  can  be  applied  to  improve  thofe  natural  Deli- 
cacies of  Life.— I  am  afraid  I  have  detained  you  too  long 
with  this  Experiment.  Pray,  what  have  you  next  to 
follow? 

CUm.  As  thefe  Experiments  axe  defigned  to  iUuftrate 
the  Properties  of  natural  Bodies,  with  Regard  to  Air,  I 
ihall  now  entertain  you  with  one  or  two  more,  about 
vegetable  Subfbnces;  and  you  muft  know,  that  Plants 
are  organized  Bodies,  or  confift  of  Veflels,  of  different 
Kinds,  for  circulating  Fluids  from  the  Earth  and  Air^ 
through  all  the  Parts ;  for  they,  no  more  than  Animals,, 
can  fubfift  without  a  conftant  Refpiration  of  Air. — Many 
Experiments  we  (ball  hereafter  (hew,  to  demonflrate  this  ; 
but  at  prefent  (hall  entertain  you  with  one  or  two  on  the 
Pump.— You  fee,  I  have  a  long  Piece  of  Wood»  fixed 
into  a  Socket  of  Brais; — This  I  place  on  the  open 
Receiver,  (b  that  the  lower  End  is  immerfed  in  a  finall 
Jar  of  Water,— and  exhauiling  the  Air  from  the  Surface 
of  the  Water,  you  fee  how  plentifully  it  rufhes  through 
the  Veffels  of  the  Wood  to  fupply  the  Deficiency. — I  put 
my  Thumb  on  the  upper  Part  of  the  Wood,  and  yov 
fee  no  more  Air  appear  through  the  Water.— —When  I 
take  (^  my  Thumb,  you  again  fee  the  Air  ni(hix^  through 
die  Pores  of  the  Wood  into  the  Water ;  and  thus  alter- 

natdy^  as  I  put  my  Thumb  on  or  off. By  this  Expe^ 

riment,  you  (ce,  chat  any  Piece  of  Wood  is  pervious,  to 
the  Air,  and  that  thofe  Air-veflels  run  through  the  Lengthy 
or  Subilance  of  the  Tree. 

Ese^of.  This  is  a  very  pleafant  Experiment,  Hn4 
entertains  the  Eye,  at  the  fame  Time  as  it  improves  tbt 
Mind.  I  knew  not  before,  that  Air  was  fuch  a  neceflary 
Article  in  Plants,  or  that  th^y  ^erc  thus  confiniiSted,  {9 
circulate  that  wonderful  Fluid.  CUon. 
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CUon.  But  I  have  yet  another  War  to  (hew  die  fame 
Thing,  which,  for  Varietjr-fekc,  I  Uia]l  next .  entertain 
you  with. — I  take  a  Piece  of  the  fame  Wood^  about  an 
inch  long,  cemented  in  the  lower  Part  of  a  hoUcwr 
Cylinder  of  Lignum  Fita^  which,  when  placed  on  die 
Top  of  the  open  Receiver,  I  fill  with  a  Quantity  of 
Mercury,  and  now,  exhaufting  the  Air  from  bcneadi, 
the  Weight  of  the  Air  on  the  Top  of  the  Quick-filver 
forces  it  through  the  Pore^  of  the  Wood,  and  makes  it 
defcend  into  a  fmall  Glais  below,  in  the  Form  of  a  Shower 
of  Mercury. 

Eupln-of.  A  moft  beautiful  Shower  of  Mercurial  Rain, 
indeeti !  my  Eyes  fcarce  ever  beheld  a:iy  Thing  more 
agreeable. — It  continues  to  rain  in  an  uniform,  fteady 
Wanner. — A  tranquil  Shower  truly  !  for  though  I  plainly 
fee  it,  yet  I  can  fcarcely  hear  it  at  all. — But  (ce,  it  ftops 
at  once,  and  ail  the  Mercury  difappears  above  the  Wool 
— ^Well !  this  is  a  thorough  Demonftration  of  the  Porofitj 
of  the  Wood^  indeed. 

CUon.  You  are  fati>fied  in  this  Point  by  the  foregoing 
Experiments ;  but  what  if  I  flioidd  entertain  you  with 
oi.e  more  yet  to  the  fame  Purpofe  P 

Euphrcf,  You  will  then  it  ill  more  delight  me,  and  I 
IKould  be  glad  to  fee  io  important  a  Doctrine  eilabliflieJ 
and  confirmed  by  every  Way  ycu  think  proper ;  fincc 
every  Experiment  is  at  the  Ijmc  Time  a  new  Recreation. 

Clfon,  riie  Fores  of  Wood,  which  you  have  already 
fcen  per\'ious  to  the  Air  and  Mercury^  I  fhall  ntrxt  fid 
with  t.^*e  Latter  of  thofc  Fluids, — and  (hall  fhew  )'ou  this 
Piece  of  Wood  entirely  altered,  in  Regard  to  its  Colour 
and  Weight.  It  is  now  a  light  Subftanco,  and  will 
fwim  in  Water;  you  will  then  find  it  heavy  enough  to 
fmk  to  the  Bottom,  like  a  Stone.  The  Colour  is  now 
white  ;  but  wiiOn  injcctcd  with  Qiiick-filvcr,  it  will  be 
changed  to  a  ci  ukifh  Kue. — 'To  this  End,  I  put  it,  under 
a  Qj^i;mtity  of  Mercuryy  in  :i  I  mall  Glafs,  and  there  con- 
fine it  with  c.  Cork. — 1  tLm  exhauft  the  Air  from  the 
Receiver,  placed  over  it,  aii.l  the  Air,  cojitained  in  the 
Pores  of  t^'.e  Wocd,  throw.>  iiTelf  out,  as  you  plainly  fee 
from  each  End,  t^^. rough  tiie  Qiiiclc-filver. — It  is  now 
quite  exli^uftcd,  and  by  lettii..;  in  the  Air  again,  it  falls 
•n  the   Surface  of  the  Quick-filver,   and  forces   it  into 

ever)' 
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every  Pore  of  the  Wood. — Here  it  is ;  pray,  take  it  in 
your  Hand^  and  look  at  it. 

Euphrof,  Well,  it  is  ftrangely  metamorphofed  indeed! 
It  looks  now  of  a  blue  Colour,  and  is  furj^rifuigly  heavy  ; 
fure  there  muft  be  a  large  Quantity  of  Alercury  to  make 
it  fo. 

Cleon.  There  is,  indeed,  a  great  deal  of  Mercury  con- 
tained in  the  Wood,   and if  I  ftrike  it  againll  the 

Table,  you  fee  a  great  Q^iantity  falls  out  of  the  Pores — 
By  weighing  the  Wood  before,  and  after  it  is  injeded^ 
you  will  find  the  Weight  of  Mercury  it  contains: — But 
what  will  afford  vou  the  moft  pleafing  Idea  is,  to  view 
the  Wood)  thus  filled  with  Mercury^  with  this  magnifying 
Glafs. 

Euphrof.  A  moft  delightful  View  it  affords,  indeed ! 
I  fee  the  Quick-filver  in  each  Pore  beautifiilly  round,  and 
ihining,  like  fo  many  Pearls,  all  over  the  Surface  of  the 
Wood. — It  muft  certainly  be  owing  to  People's  not  being 
acquainted  with  the  Nature  of  thefe  Things,  that  they 
appear  fo  indifferent,  with  Regard  to  thefe  fublime,  and 
rational  Amufcments,  and  fiibftitute  the  low  Diverfions 
ib  much  in  Vogue  for  their  Icifure-hours  Employments. 
—But,  pray,  CleonicuSy  what  mean  thefe  Satyrs^  and 
other  Kind  of  Figures,  which  I  fee  at  the  Bottom  of  this 
Jar  of  Water  ? 

Clcon.  They  are  intended  to  exhibit  an  entertaining 
Spe<aacle  to  the  Eye ;  for,  when  I  place  them  under  the 
Receiver,  and  exhauft  the  Air, — ^you  obferve,  tliey  gra- 
dually afcend    one    after  another. Firft,    the  Bubble 

afcends  to  the  Top  of  the  Water, — the  Satyr  turning 
himfelf  about,  with  his  cloven  Foot,  afcends  perpendi- 
cular to  the  upper  Regions  of  the  Fluid. — ^After  this,  the 
other  antique  Figures  begin  to  move,  and,  in  their  Turns, 
afcend  to  the  Top  of  the  Fluid: — And  laftly,  Lucifer^ 
with  his  Pitch-fork,  afcends  in  the  Rear,  from  his 
infernal  Station. 

Euphrof.  They  make  a  grotefque  Figure,  truly! 
under  the  Surface  of  the  Water.  They  fcem  fufpcnded 
and  moved,  like  the  Puppets  in  a  Shew: — But  I  fee  the 
Magic  of  all  thefe  Movements  plainly  ;  the  Images, 
which  are  all  of  them  heavier  than  \Vater,  and  fomc  more 
fi>  than  others,  and  therefore  fuik  to  the  Bottom  of  the 

Water;— 
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Water; — but  their  Bodies  being  hollow,  and  filled  Part 
with  Water,  and  Part  with  Air,  through  finaU  Holes  in 
the  lower  Part,  it  ncceflarily  follows,  that,  when  •you 
pump  the  Air  out  of  the  Receiver^  that  in  the  Body  of 
the  Images  will  expand,  ajxi  expel  fome  of  the  Water, 
till,  by  this  Meansj  each  Image  is  rendered  lighter  than 
the  Water ;  and  confequently  muft  afcend  to  the  T<^  in 
that  pleafant  Manner  we  behold  therti. 

Cleon.  That  is  the  very  Thing,  my  Euphrofpui  and 
if  I  (hew  you  the  Experiment,  I  find,  it  is  fufficient} 
you  fave  me  the  Trouble  of  an  Explication. — It  will  not 
be  amife,  in  the  next  Place,  to  (new,  by  Experiment, 
that  the  Medium  of  Air  does  neither  help  nor  hinder  the 
attra£Ung  Forces  ot  Bodies  one  upon  another  \  which  I 
Ihall  prove  in  the  tliree  different  Cafes  of  Magnetifin, 
Eleftricity,  and  the  Attradion  of  Cohefion.-^And  firft, 
I  place  diis  fmall  Compafs  and  Needle  under  the  Re- 
ceiver ;——«*then,  by  applying  one  End  of  the  Magnet, 

it 

^9  Exptauatiott  of  the  t'igurei,  rtprefenting  the  Exptrifunis  •/ 
the  Air-Pump,  in  Plate,  No.  XXXI. 

Fig.  I.  Shews  a  fmall  GIafs»  f.xed  upon  the  Plate  of  tbe 

Air-pump,  bv  the  Weight  c.f  the  Air. 

2.  TheGlriisBuhbIc,  cxhaulkd  of/-  Ir,  and  filled  with  Water. 

3.  The  fame  Cubble,  having  its  Water  exhaulled,  and  af- 
terwards filled  with  Air. 

4.  The  Air  in  the  ^reat  End  of  an  Egg,  driving  the  Yolk 
out  of  a  Hole  at  the  little  J^hI. 

5.  Half  the  Egg-ilie!!  td^cn  off,  to  fhcw  the  Putamen,  or 
8kin  of  the  Egg,  raifcd  up,  and  protruded  from  the  Egg,  by 
the  Expanfion  of  the  Air  within. 

6.  The  Ail  -bubble  copioully  afcending  through  the  Water* 
from  the  Pores  of  the  L^^. 

7.  Shews  the  .Air  ariiing  from  die  Pores  of  an  Apple>  funk 
to  the  Bottom  of  a  Jar  of  Water. 

8.  Shews  a  Bladder,  which  at  firil  contained  but  very  little 
Air,  and  its  Neck  fall:  tied,  expanded  by  the  Spring  of  thip 
intcr.ial  Air,  nearly  to  its  full  Dimennon>. 

5.  Shews  an  empty  Bladder,  funic  to  the  Bottom  of  ajar  of 
Water,  by  a  Weight,  which  is  afterwards  r:iifcd  to  the  Top, 
by  the  Expanfion  of  the  Air  in  the  Bladder. 

10.  Shews  the  Reafon  of  Cupping,  by  placing  the  Hand  on 
the  Top  of  an  open  Receiver. 

II.  Tte 
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tt  attra£b  one  End  of  the  Needle ;  but,  if  I  torn  Uic  other 
magnetic  Pole,  it  repels  this,  asid  attra^  the  contrary  « 
£1^  of  the  Needle;  juft  in  the  iame  Manner  in  Vaeudy  as 
in  die  Air* 

Euphrof.  It  certainly  does:  The  Needle  is  put  into 
Motion  vrith  the  iame  Eafe  in  one  Cafe^  as  in  the  odier ; 
at  leaft^  I  can  fee  no  Difference.^ — ^But  what  feems  moft 
wonderful;  is;  that  the  magnedc  Virtue  (hould  not  be 
interrupted  bf  the  Glais.     I    (hould    have   thought,    it 

I  i.  The  Weight  of  the  Air  breaking  a  Bladder  (ded  on  a  • 
proper  Glafs)  by  its  FrefTare. 

\z.  Small  Glafs-bobbks,  and  Images,  raifed  from  die 
Bottom  of  a  Jar  of  Water,  in  Facus. 

13.  Shews  the  Air  contained  in  Water. 

14.  The  Air  in  Beer,  riiing  into  ft  frothy  Head. 

15:  The  Air,  baffing  through  a  long  Piece  of  Wood,  ren- 
dered vifible  in  Water. 

16.  Shews  the  Qgickfilver,  forced  through  the  Pores  of 
Wood,  and  defcending  in  the  Fohn  of  a  MtreurM  Shower, 
into  a  Gkfs  Jar  below. 

IT.  A  Piece  of  Wood  immeried  in  Quick-filirer,  to  have 
its  Pores  inje6led  therewith. 

18.  Shews  a  fquare  Glafi  broke  by  the  Spring  or  Preflore  of 
die  Air. 

19.  Shews  the  Svringe  defcending  by  the  Wcjght  at  Bot- 
tom, by  the  fufpended  Piilon. 

ao.  Several.heavy  Weights  raifed  by  the  Expanfion  of  Air 
in  an  empty  Bladder  under  them. 

21 .  Shews  the  Motion  of  a  maghetU  Needle  In  Facue^  by  a 
Loadftone  externally  applied. 

2«.  A  capillary  Tune,  immerfed  in  Water  to  fliew  the 
Rifingof  that  Fluid  by  Attraftion,  in  Faeu^. 

23.  Shews  the  Candle  going  out,  add  the  Smoak  defcend- 
ing m  the  exhaafted  Receiver. 

24.  Shews  the  Air  to  be  neceflary  fol*  conVeying  Soond,  by 
the  rineing  of  a  Bell,  in  Facuo. 

25.  Shews  the  diffbrent  Weighu  of  Bodies  in  the  Air,  and 
in  FMcuo. 

26.  Shews  the  Method  of  preferving  Fruity  by  exhauftiag 
the  Air,  and  preventing  its  Return. 

27.  Shews  the  Air  to  be  neceifary  for  animal  Life. 

28.  Shews  Fi(hes  are  unable  to  aoide  at  the  Bottom  of  the 
Water,  by  Reaibn  of  the  Expanfion  of  Air  in  th^  Bladders, 
99A  the  Increafe  of  their  Bulk  by  that  Means. 

Vol,  I.  Cc  'Would 
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would  have  proved  a  very  fenfible   Obftruclion  to  int 
Influence  of  the  Magnet. 

Clesn,  Not  in  the  Icaft  ;  this  Virtue  is  of  f::ch  a  fur- 
prizing  Nature,  that  it  penetmtes  through  any  Sort  a 
Subftancc,  excepting  Iron,  with  fcarce  any  feniifak 
Diminution  of  its  r  orce,  as  I  fhall  more  pardcubrir 
fhew  you  hereafter,  when  wc  come  to  confidcr  dit 
Nature  and  Properties  of  this  extraordinary  Foflil.^— 
Then,  as  to  the  ckdrical  Fluid  the  Glafs  dcx:s  no  War 
obftru^l  its  A£tion  ;  for,  if  I  take  thofe  fmall  Pieces  of 
Leaf-filvery  downy  Feather,  bfc.  and  place  them  unctr 
the  Receiver,  and  draw  out  the  Air  ;  then  you  cblcnc, 
by  applying  th«  excited  "^Fube  to  the  Side  of  the  Recipient, 
the  light  Bodies  will  be  attracled  and  repelled,  in  itx 
fame  Manner  as  in  the  Air. 

Euph'of,  It  is  certainly  Faft.  Neither  the  Glafs,  nor 
a  Vacuum  impedes  the  Action  of  this  wonderful  Power  j 
which  l^hing  I  could  not  Feadily  have  imagined,  if  dieilr 
Experiments  had  not  verified  it  to  my  Sight. 

Ucon.  'Fhcn,  as  to  the  attracting  Force  of  Bodies  in 
general,  it  is  the  fame  in  Vacuo  as  in  the  Air,  which  1 
thus  demonftrate: — You  fee,  this  capillary  Tube,  bang 
immcrfed  with  one  End  in  Water,  attracts  that  Fluid  'o 
the  Heighth  of  one  Inch  within  its  narrow  Bore  above  tbc 
Surface,   and    it  will  produce   the  fame  Eftcft,    if  it  ht 

inimerfed  in  the  ^Vater  in  Vacuo. To  this  End,  you 

fee,  a  particular  Apparatus  is  provided,  in  which  th; 
fame  capillary  Tube  is  placed  at  a  Diftancc,  above  the 
Water  in  the  Receiver: — Then,  having  drawn  out  the 
Air,  I  thruft  down  the  Wire,  fo  that  one  End  of  ihc 
Fube  defccnds  into  the  Water,  aMd  you  f*?c,  th^t  the 
Water  is  inftantly  attracted,  and  rifcj  to  the  fame  Heigh: 
iji  the  Fubc  as  before. 

Euphrof.  I  plainly  fee  it  does ;  and  from  all  thefc 
Experiments,  I  am  thoroughly  convinced,  that  the  Powers 
of  Nature  arc  very  wonderful.  Bodies  act  upon  Bodic> 
with  a  pcnctniting  Efficacy,  in  a  Maiuier  too  wonderful 
to  be  conceived  or  underftood,  without  the  Allillance  of 
Philofophy. 

CJton.  Wc  fhall  now  change  the  Scene  for  the  follow- 
ing Act,  and  d-vcrt  you  awhile  with  breaking  of  Bottles 
by  which  the  Weight  and  Spring  of  the  Air  will  be  far- 
ther 
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demonflntad^  and  diat  their  Efieds  are  ^Ipnys 
equal  to  each  other;  For  this  Purpofe,  you  fee  provided 
ai  Sort  of  Bottles^  blown  thin;  aiul  of  a  fquare  Fonn^ 
'tiuit  the  Air  may  have  a  greater  Force  on  its  flat  Sides  to 
lH€ak  tfaem. — On  the  Top  of  one  is  cemented  a  brafs 
Cap^  perforated  throughj  and  over  the  Hole  is  tied  a 
final!  Piece  Of  Bladder  for  a  Valve,  which  admits  a  Paf- 
fiige  out  of  the  Bottle  into  the  Receiver ;  but  prevents 
its  Retum.-^Then^  placing  the  £ud  Gla(s  on  the  Pump» 
Under  the  Wire-cage,  I  place  c^'cr  all  the  Receiver;  '  ^ 
And  now  obfeire^  diat  having  exhaufted  the  Air  from 
the  Receiver,  and  cbnfequently  from  the  Bottle,  as  it 
cannot  return  into  the  iaid  Bottle^  when  I  turn  the  Stop- 
cock, it  muft  fidl  round  about  it^  and  by  its  Weight  and 
PreiTur^  it  cruflics  the  Bottle  to  Atoms^  as  you  fee. 

Eufkr^.  YeS)  truly,  I  faw  and  heard  it  both;  and 
die  iudden  Effed  made  me.  ftart.  ^  ■  I  fee  from  hencc^ 
how  greatly  the  Form  of  a  Glafs  prevents  it  from  fuflFer- 
ing  by  the  deftnidive  Prefllite  of  the  Atmofphere,  and 
diat  a  fpherical  and  cylindric  Form  is  neeeflary  for  the 
Reteivers  you  ufe^  to  fortify  them  againft  fo  great  an 
external  Force. 

Cfion.  What  you  obferve  is  very  true;  and  I  have 
heretofore  mentioned  to  you  die  great  Effeds  of  confined 
Air,  in  burfting  Botdes  of  Beer,  Wine^  isfc.  and  fliall 
now  give  you  an  Experiment  of  the  feme  Kind  upon  die 
Air-Pump%  In  diis  other  (quare  Botde,  die  Air,  which 
is  confined  by  the  Cork  and  Cement  on  the  Top,  fi>  diat 
when  it  is  placed  under  the  Case  on  the  Receiver^  and 
the  Air  begins  to  be  exhaufled,  you  will  obfervt  the 
Efied;-*— for,  upon  turning  the  Winch,  I  exhauft  the 
Air  giadually,  and  leCkn  its  Preflure  upon  the  Glafe^ 
but  the  Spnng  of  the  Air  remaining  the  feme  in  the 
Bottle  will  at  length  prove  fuperior  to  die  Cohefion  of 
the  Gla(s,  and  comprefEng  Force  of  the  external  Air,-*« 
which  muil  necefferily  burft  it,  as  you  fee. 

Euphrof,  I  did  not  exped  it  quite  (b  fixm,  but  .1  con-^ 
iider  the  fiotdes  are  very  thin ;  and,  if  they  were  thicker, 
I  fuppofe,  the  Efied  would  be  too  violent  for  an  Exped'* 
mentk 

Clew.  That  is  die  Cafe  in  all  Experiments  of  a  ftiiHtiog 
•nd  furprizin^   Nature.     We   take  care  to  employ  o4 

C  c  2  more 
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more  Force  than  what  is  neceflary  to  anTwer  the  Purpofe 
the  Experiment  is  intended  for.^As  by  many  of  thcfr 
Experiments  you  have  been  taught  how  gjcat  the 
Weight  of  the  Air  is,  upon  the  Whole,  I  ihall  max 
fliew  you,  that  the  Weight  of  this  Fluid  is  veiv  fenfibir 
in  fmall  Qiiantides,  and  that  it  may  be  weighed  ia  a 
Balance,  in  the  fame  Manner  as  any  other  Body  is. 

Euphr^f.  This  will  be  certainly  a  moft  agreeable 
Experiment!  But  I  have  not  the  leaft  Notion  how,  or 
which  VV:iy  that  is  to  be  dc^.e. 

(Uar,,  Vou  will  find  it  very  eafily  performed,  in  the 
ti^Uowir.g  Manner. — I  have  provided  this  Flortnce  Fkft, 
:::id  cemented  a  Cap  of  thin  Brafs  on  the  Top  of  it,  with 
:i  i'mall  Hf»le  in  it,  over  which  a  Piece  of  Bladder  is  tied 
for  :i  Valve  ;  this  will  admit  the  Air  to  be  drawn  out  of 
:he  Mottle  ;  nnd  prevent  its  rc-cntcring,  as  you  (aw  before. 

Tliii^  FIa(k   I   now  place  under  the  Receiver,    and 

OA-hiiiif   nil  the  Air  out  of  it. Then,  you  obferve,  I 

let  in  the  Air,  and  the  Flaflc  is  not  broke,  by  reafon  of 
the  g':7rt  StrcTTjrth  of  this  Kind  of  Glafs,  and  its  fphc- 

rical  Fijrurc. ^But  the  Air  being  c.\haufted,   I  hang 

\i  en  v\v.  Knd  of  a  Balance,  and  equipoife  it  with 
\\\/j.^'r,f^    ill    t!ie  oppofite   Scale :  Now    liften    at- 

t'.-:itively,  :  'A  whim  I  lift  up  the  Bladder-valve  with  a 
V'v\  vou  V.  ill  rear  the  Air  ruih  into  the  P*lalk  : — And 
nov/,  voM   ftc-  t:i'.'  Y\zik  prepondemtes  the  Weight  of  the 

^calt',  jnc*  i.:ocs  Jown. Then  I    put  fo  manv  C7r2sn- 

wtiyjit^  in  the  r.ther  Scale,  as  rellore  the  Eqiliiihriuin, 
and  ro'.fv'qiieptly,  (hew  the  Weight  of  the  Air  contaiiicJ 
in  th'j  Horrlc. 

E.{^f:}">f,  T'liis  Kxj^crimcnt  is  rc:illy  very  curious. 
ATv.!  c^.niirnu  tht-  o!-l  Saying,  "  That  c\ery  Thing  i> 
•'  CalV,  v.- hen  it  is  underlkxxi."  I  ihould  have  thought 
it  a  n-nrc  tiifnciiit  and  critical  Matter  to  have  weighed 
^\ir  in  ?.  ir.ir.ir.on  Balance;  hut  to  my  Sur^^rife,  flee 
Yf)U   ni:ike  no  more  of  it,  than  a  Grocer  dees   to  weigh  a 

Poi!!ifi  of  SiiL'ar. One  Thin^  you  muft   let  me   know« 

I'/'s:.  h'-'v  n\any  Grains  you  put  into  the  Scale  to  balance 
the  Wtl-'iU  nt  the  Air. 

Ci  V.  Jiiiv  //v  (i'/.v.'v;,  .'•.i  'li*  Bottle,  wh-Mi  nicely 
rnoaf'ircd,  will  he  found  tt*  /mM  one  I'int  \\i\t\  ;\  Q^iarter  v- 
I'j  t.r :  it  f./ilo'i^s  i'lom  hcli^.^•vi^^f  a  Pir.t  of  .Air  wcighN 

sight 
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igbt  GraiuSy  and  confequcntly,  a  Galbn  cf  Air  weighs 
>4  Grains,  which  is  a  little  more  than  a  Dram ;  jtherc- 
bre  a  Bujhel  of  Air  will  weigh  a  fmall  Matter  more  than 
nght  Drams  and  a  Half,  or  an  OiMCf  and  Half  a  Dram  ; 
>y  which  you  may  cafily  underftand  what  the  Weight  of 
he  Air  (hall  be  in  any  other  Buljc^ 

Eupbrof  Very  eafily,.  truly  j  you  have  by  this  Expe- 
iment,  given  my  Thoughts  quite  a  new  Turn,  with 
ndpefi  to  the  Weight  of  the  Air,  which  I  had  no 
Notion^  of  being  lb  very  fcnflble  in  final]  Quantities, 
IS  you  have  oiade  it  appear.  But  what  is  intended 

by  thi$  Syringe  with  a  Leaden  Weight  at  the  End  of  it  ? 

CUon.  I  will  tell  you ;  the  Syringe  has  its  Piftop,  dif- 
ferent from  that  of  a  common  Syringe,  as  it  has  no 
Valve  or  Hole  through  it.  This  Pifton,  therefore,  being 
placed  at  the  Bottom  of  the  Syrinee,  and  the '  Leadea 
Weight,  fcrcwed  on  the  Outfide  v^ith  a  Piece  of  Lea- 
ther, to  prevent  any  Ajr  getting  in ;  then,  wben  the 
nfton  is  raifed,  it  muft  lift  up  the  Column  of  Air  above 
it,  and  confequently  make  a  Vacuum^  in  a  great  Mea* 
fure,  bdow. — I  let  go  the  Pifton,  and  it  flies  with  ereat 
ELapidity  to  the  Bottom,  by  the  Force  of  the  Air's  Pref- 
riire  on  it,  by  which  you  underftand,  that  the  Pifton  and 
the  Syringe  are  fifmly  f^ept  together  by  the  Prefl'uie  of 
the  external  Aijr^  and  confequently,  it  this  Pifton  be 
fufpended  ^ti  the  Hook  of  the  Brais-Plate,  placed  on  the 
Top  of  an  open  Recipient,  then,  upon  exhauftlng  d»? 
Air,  and  kfTening  its  force  on  the  Syringe,  the  Weight 
of  die  Lead  will  cauf^  the  Syringe  to  ddcend  from  m? 
Pifton,  and  lower,  in  Prpportion,  as  the  Air  is  more 
e?^ufted. — You  fee  the  Experiment. 

Euphrof,  I  do)  and  it  pleafes  me  much  that  I  can, 
at  the  fame  time,  fee  the  Reaipn  of  it  \  and  I  further 
perceive,  that,  when  you  let  the  Air  in  again,  it  m'4ft 
force  tiie  Syringe  up  to  the  Pifton  again. 

Cleon.  1  hat  will  be  the  Cafe.— 5  turn  the  Vcnr-Scrcw, 
anid  the  Syringe  returns,  in  a  Moment  to  the  Pifton. 

Euphrof.  But  thcfe  great  Weights  in  a  Box,  which  I 
fee  ftanding  here  !  What  Kind  of  Exprnmept  io  yoi^ 
ibew  with  mem  ? 

Cleon.  Still  fomething  of  the  fame  Purpofe,  viz.  to 
ihew  the  great  Spring  of  the   Air  in   any  very  finaS 

Cc3  '  9j»n- 
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Quantity. — Tor  taking  the  Weights  out  of  the  Box,  yoq 
there  obferve  at  the  Bottom,  a  Bladder,  in  Appcannct^ 
without  any  Air ;  }'et  a  fma!l  Quantity  there  is  in  it, 
which  will  be  found  fufficient  to  raife  all  thofe  bory 
Weights,  by  the  Force  of  its  Spring,  when  the  Air  ii 
exhaufted  froqfi  the  Receiver  placed  over  it.  Obferve  the 
Experiment. — I  place  the  Weights  on  the  Bladder  in  the 
Box,  and  with  the  firff  Turn  of  the  Winch,  you  mijr 
jiift  perceive  them  begin  to  rife,— The  ncyt  Turn  of  the 
Winch  makes  the  Air  expand,  and  they  rife  moR 
fcnfibly  by  the  Side  of  the  Veflcl. — ^As  I  proceed  in 
exhaufting  the  Air,  you  fee  they  continue  to  rife,  til 
at  length  they  have  rifen  more  than  an  Inch  higher 
above  the  Rim  of  the  Box  than  they  y^ere  at  firft. — ; 
Hence  you  fee  how  great  a  Force  the  Spring  of  tha 
Imall  Q^iaiitity  of  Air  muft  be. 

Euphrof,  One  would  hardly  imagine,  when  one  fees  an 
empty  Bladder,  that  tliere  fhould  be  fo  great  a  Force  con- 
cealed in  it :  Such  I'hings  would  never  gain  Credit  by 
bare  Report,  if  they  were  not  verified  by  Experiment.— 
One  Thing  has  long  taken  my  Eye  in  this  mifcellancous 
Apparatus,  and  that  is,  the  Guinea  and  large  Piece  of 
Cork,  which  I  fee  appended  to  that  fine  Balance;  but 
I    think,  they  fccm  not  to  be  nicdy  equated  in  Wei^hr, 

as  the  Gold  appears  to  pre})OP.derate  the  Cork. 1  lUp- 

pofe  you  have  ioinc  intercfting  Point  to  eftablifh  by  an  Ex- 
periment thereby. 

Cleon,  A  very  material  Circumftance  of  Statics  depends 
upon  this  Experiment,  which  is  intended  to  (hew,  tSat 
when  this  Balance,  with  a  Guinea  and  Cork,  is  fuf- 
pended  in  the  Receiver,  that  then  the  Cork,  which  now 
ieems  ligliteft,  will  tlien  prove  the  heavier  Body,  and 
much  preponderate   the  Guinea.      I   fhall  fhew   you  ^ 

Experiment  firft. To  the  Hook  of  the  Brafs-Plate,  I 

hang  the  Balance  within  the  Receiver,  and  place  it  on 
the  Pump. — Then,  cbfcne,  that  by  the  firft  Turn  of 
the  Winch,  tliere  is  a  perfect  Equilibrium  between  Ac 
Cork  and  the  Guhica. — In  two  or  three  Turns  more, 
you  fee  the  Cork  manifeft  a  gre.iier  Weight  than  the 
Gold,  by  its  dcftroying  the  Equililirium. — And  when  I 
have  taken  the  Air  quite  a\v:iy,  you  fee  the  Cork  pre- 
ponderate the  Gold,  as  far  as  ihc  Beam  will  admit. 

Euphrof^ 
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Euphp$f.  This  is  certainly  a  very  furpiizine  Experi- 
ment.—i  could  not  have  imagined  fe  great  a  Difitraice 
in  the  Weight  of  Bodies  could  have  been  occaiioned  by 
tht^  Medium  of  Air ;  and  though  I  know  it  is  occafioned 
bv  the  Air,  I  have  not  ytt  Philofophy  enough  to  fee 
thoroughly  die  Reafi>n  of  it ;  in  which  Cafe,  CU§nicuij 
I  muft  beg  your  Affiflance  for  a  clear  Appreheniton  of 
thitMatter« 

CiM.  You    will   hereafter  fee   mamy   Experiments   ta 
prove»  that  Bodies,  moving  in  a  Fluid,  meet  with  Re- 
uftance  from  it,  and  that  in  Proportion  more,    as  their 
Bulk  arc  larger  in  equal  Weight.             The  Air  is  a 
Fluid,  and  tl^  Cork  of  equid  Weight  with  die  Guinea, 
being  many .  times  larger  in  Bulk,  will  meet  in  Propor- 
tion with  10  much  more  Refiftance  from  the  Air;    his 
Refiflance  will  theiefbre  oppofe  the  Defcent  of  the  Cork, 
more  than  it  does  that  of  the  Metal ;  and  confequently, 
wiU  diminiih  more  of  its  Weight  in  a  greater  D^ree. 
Therefore,  when  the  Weights  of  thofe  two  Bodies  are 
equal  in  die  Air,   it  muft  follow,   that,   when  the  Air 
is  taken  away   from  the  Recipient,   the  larger  Bulk  4 
Cork,  which  before  was  moft  rcfifted,  will  now  prove 
the  heavier  Body^    as  you  fee  in  the  Experiment;    and 
hence  it  has  happened,  that  a  Hint  finom  this  Experiment, ' 
has  put  fome  of  our  &ving  Connoiileurs  upon  infpeding 
their  Barometers,   to  learn  from  thence,  die  Denfity  of 
the  Air,  when  they  propofe  to  purchafe  precious  Stones, 
or  Things  of  great  Value,  fold  by  Weight,  which  are 
heavieft  in  the  lighteft  Air.-—— Alfo^    from  this  Expe- 
riment   it  appears,    diat  a  amm$n  Potmd  •f  Featbirs  is 
really  heavier  than  a  Ppmd  of  Liod^  contrary  to  what  is 
imphed  by  the  ufual  Catch. 
Cc4 

4n  Explanatidn  •/*  tbi  Figures  refrtfintinf  the  ExpmwHntf  im 
the  JhmPump,  in  Plate  XXXII. 
Fig.  29.  A  Fountain  playing  in  an  cxhaolicd  J^e^dver  by 
4|ie  Prefiare  of  Air. 

30.  Ditto  by  the  Spring  of  the  Air. 

3 1 .  An  Experiment,  (hewing  the  RatienaU  of  Pamp-work. 
j2.  Shews  the  Manner  how  Halos  arc  produced  about  a 

(Candle. 
-  33.  Shews 
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EHphr<if  Tbefe  Experimfinti  fhcw  Ae  Ufc  of  Phi* 
loftjphy  to  Maiikiinl,  in  rectifying  our  vulgar^  and  «^t£ji-^ 
times  miftakcn  Notions  of  ThmgSp 

C/f^ff.  The  Truth,  which  you  h»vQ  BOW  meiiticiD^ 
will  be  farther  con  Armed  by  the  next  Experirocnt.^— 
We  hear  the  Sound  of  Bodies^  but  little  think  ctf  tfae 
MciiRS  by  which  the  Scn&  of  Healing  is  cifcdtcd ;  itor 
do  People  in  common  spppar  concerned,  to  know  the 
Rjcafoli  of  th^t  wonderful  EA'ed ;  thoti^^h  it  be  in  a  grcM 
Maifurc  fheyvn  very  cj*fily  by  the  Air-Pwup*— *— f  or 
this  Bell,  which;  in  tl>ie  Air  fias  Jo  perfect,  fo  toud,  and 
fa  iittcnfo  a  Sourtd,  will  be  found  in  the  cxhafuf!ed  Re^ 
c^ver  &  have  n-^iic  at  aK>  --^  -- -For  being  fufpeodad 
in  this  Pie<;c  of  Bra&,  1  fcrevv  it  on  to  the  Plate  of  tht 
Pump>  ■  ■  Then^  exhaufiing  the  Air,  and  fhakljig^ 
the  Pomp,  you  fee  the  Clapper  ihike  often  the  Siik 
of  the  ficll,  but  hear  no  Sound. — —Hence  you  are  itn* 
inediately  convinced,  that  the  Air  is  tiie  jiccefliry  Mew 
of  Sound,  and  how  it 'is  ib,  J  mufi  take  an  OpjxirCujittjr 
hcj«aftcr  tnon:  ^uUy  tn  explain j  when  we  come  to  Ex- 
}4l«n3ejits,  which  more  patticularly  relate  to  the  Organs 
of  ^soif^on.  ' 

Bitphrtif  I  fhitt  ever  think  myfelf  happy,  ta  find  oqf' 
Underftanding   cs^brgcd   by  Degrees;    and   as  I    iee  by 
this   Experin^cnt-,    that  Air   is   neceRary    for   Sound,    fo 
I  pie^ume  it  is  for  Fire;    fince,    by  the  Candle  whvch 
I  ioL  here,   I  fiippofe^  an  Eaqxrimen^  of:  tW  Soit  Jl 

aum.  That  it  the  P«ifOft  of  th^  Gsudfe  :>*-«><JRqb; 
fte ;.  I  light  1^  ml  place  it  vnder  tiie  ftnrrJTrr^  i  iwl' 
oi  tbe  fufi  Toni  of  the  Wi&c^   t^  Vigour  of  UK. 


4^.  Shews  the  ^fcent  of  <2j)icjc-filver  ji)i>.Tall$>  ty.^ 
Spring  of  the  Air«  *  •  *. 

34.  9hewB  tiie  fame  by  the  ]PrefI\u«  of  the  Air.  ^ 

35.  The  Experiment  of  wcighin^^  Air  in  a  Bottle.  ^  "^ 

36.  •     ■ — : of  burnt  Air  by  aCharooal'Kre;''  *  ^  » 

27.  of  the  '  exhaufted   Heaifphciel  ng^-ffl 

pli^d  to  the  Steel-yard.     '  J 

jg.  ■  of  a  Gun-lock  in  Vacuo.  •  ^3| 

59.  —————— of  Guri-pbwdernbt  firing  in  Vj«»*^ 

40»       ■  I  of  a  Guinea   and    Feather  *flfl 

^  ^ '  toother  in  Vacuo,  *  *' ) 


XPEUIMENT  s  OIL  th.e  Am  Pump  . 
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Flame  declines,— ^7-Upon  the  fecond  or  third  Stroke, 
ou  obferve,  it  declines  by  Degrees,  and  goes  out.— 1-. 

keep  turning  the  Winch,  and  the  Smoke,  you  obferve, 
defcen<fe  very  cppioufly  from  the  Wick,  being  much 
^heavier  than  the  rarificd  Air.— rThefe  are  ufeful  Docu-* 
ments,  to  acquaint  us,  how  far  the  Air  is  neceilary  to 
fupport  a  Fire  and  Flame. 

Euphrof.  Every  Experiment  I  )wft  found,  by  Expe- 
rience, a  LeiQbn  of  Inftrudtion.  I  knew,  that  Firp 
much  depended  upon  the  Air  being  excited,  and  incieafcd 
thereby  at  any  Time;  but  was  not  before  convmccd^ 
that  it  wias  fo  abfblutely  neccflary  to  its  Exiftencc.  ■  ; 
Pray,  what  means  this  Firelock,  CUenicus?  'l  begin  to 
^ve  fome  Apprehenfions  at  the  Sight  of  it. 

Cleon.  You  need    not  be   under  smy  Concern  about 

jhat, -Your  Maid  every  Day  fets  fire  to  her  Tinder, 

and  lights  her  Candle  by  that  InfUtmicnt  ^  ,  and .  you 
know,  that  the  Means,  by  which  flie  does  diis,  are  the 
Sparks  of  Fire  produced  by  the  ftriking  of  die  Flint 
againft  the  Steel;   but,  when  I  place  it  under  the  Re-* 

ceivcr,   no  Iju^h   Sparks  s^Ppar. This,    you  fee,   by 

the    Experiment,    feveral    Times    repeated. ^You   fee 

no  Sparks,  and  therefore  no  Tinder  can  be  kindled  in 

Vaeuo. By  all  which,    you  leajrn  how  necefiary  the 

Air  is  even.  tp.  the  very  Appearance  of  Fire. — There  is 
one  Experiment  more,  which  is  tifually  (hewn  in  Con- 
firmation of  this  Do^ne^  and  that  is,  the  letting  iall 
feme  Gun-powder  on  a  h^tcd  Iron  in  Vdcu$j  to  Ihew 
there  will  be  no  Explofion. 

Euphrof  The  very  Mention  of  Gun-powder  makes 
m^fliudder.  I  hope,  there  will  be  no  Danger  attending 
this  Experiment;  if  there  be,  I  muft  prepare  to  get 
as  far  from  the  Pump,  as  the  X^imits  of  the  Room  will 
permit. 

Cleon.  I  (hall  fhew  ypu  no  Experiment,  w4)ere  difcre 
is  the  leaft  PofEbility  of  your  being  hurt  by  it ;    The 

Apparatus   is   every  Way  (ecure, -You    fee   g   fn^ 

Magazine  of  Powder,  kdged  in '  the  upper  Patt  of  &is 
large  Reiver,  through  w^ich  there  pws  a  feiall,  hot- 
low,  Brafs  Tube,  with  Holes  in  its  Sides;  as  tfi!s  is 
moved  up  and  down  in  the  Powder,  a  few  Grains  will 
get  into  the  Tube,  and  fall  from  thence  into  the  Bottom 
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of  the  Receiver. Then  ohferve,    this  heated  Iron  is 

placed  upon  a  final!  Iron  Tripod,  and  in  the  Air,  I 
drop  a  few  Corns  of  Gun-powder  on  it.  -They  im- 
mediately take  fire,   flafli,  and  explode  5    but  not  (b  in 

Vaem, 1  take  the  ignited   Iron,  and  place  it  on  the 

Frame  of  the  Pump,  and  cover  it  with  a  Recipient 

And  now,  obfervc,  upon  my  pufiiing  down  the  Wire, 
a  little  of  the  Powder  falls  from  the  Magazine  upon  the 
Iron,  by  the  Heat  of  which  they  are  n^ted,  diflblved, 
and  evaporated,  without  any  Appearance  of  Flafliing, 
or  Explofion ;  and  all,  you  obferve,  proceeds  from  the 
Want  of  Air.— —I  turn  the  Vent-fcrew,  and  let  in 
the  Air,  and  then  the  falling  Grains  of  Powder  take 
fire  from  the  Iron,  and  flafli  as  before. 

Euphrof.  Well,  this  Kxperiment  has  almoft  put  mc 
in  a  Tremor ;  and  to  tell  you  the  Truth,  I  (hould  be 
giad  to  take  a  little  Turn  in  the  Garden,  to  take  the 
frefh  Air;  befides,  I  think  it  high  Time,  that  you 
had  a  little  Refpite  from  the  Fatigue  of  riiis  Ledure; 
let  us  purfue  the  Remainder  of  thefc  Experiments  To- 
morrow, or  the  firft  Opportunity  you  have  Ldfure. 


DIALOGUE     XIII. 

^ke  Experiments  on  the  Air-Pump  continued, 

Ettphrofyne. 

I  Hope  your  explofivc  Experiments  are  now  at  an  End  ; 
for  though  I  take  Pleafure  in  learning  the  Nature  and 
Properties  of  the  Air  by  them ;  yet  they  have  fo  much  of 
the  l^rriblc  in  them,  that  I  can  fcarcely  conceit  1  am 
fdfe  while  you  fhew  them. 

Cleon.  Our  Paffions  arc  given  us  to  a  very  good  Pur- 
pofe  ;  they  are  a  Kind  of  Armour  to  the  Mind,  and 
defend  and  fortify  us  againft  difaftrous  Events :  Others 
operate  \i\ion  us  in  a  different  Manner,  moving  Pity 
and  Companion  towards  every  Obje<Sl  we  fee  in  diftreisful 
Circumftances  ;  and  this  I  am  fure  will  be  your  Cafe  in 
the  next  Experiment. 

Euphrof. 
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I  am  jealous  of  fome  baneful    Experiment 

It  gives  me  Pain  to  hear  you  prelude  to  it 

thus. ^I  thought  the  Life  of  fome  Animal  was  in  ^ 

Cafe."'.  ■     ■  See  here  comes  John  with  a  lovely  young 

Rabbit. 1  hope,   that  tender  Creature  is  not  to  be 

facrificed  for  my  Sake. 

Geon.  You  arc  like  all  the  reft  of  you?  Sex. ^You 

think  it  Cruelty  to  attempt  the  Life  of  a  large  Animal, 
but  are  quite  rcgardleis  of  the  Dcftru£tion  of  diofe  ^ich 
expire  under  your  Feet  in  every  Walk  of  Pleafure  vqu 

take. ^We  know  not  but  the  Life  o(  one  Animal  is 

equal  to  that  of  another :  Little  depends  on  the  B^Ik  or 
Size  of  the  Creature :  If  anv  Thing,  it  is  an  Argument 
a^linft  you,  to  fay  it  is  fmall ;  fince  aU  our  Obfervadons 
convince  u^,  that  whatever  relates  to  animal  Life,  Senia- 
tion  and  Motion,  is  always  more  exquiiite  in  diofe  Crea- 
tures, in  Proportion  as  thev  are  fmaller.— -*The  MQlions 
of  Mites  in  Cheefe,  of  Eels  in  Vinegar,  which  are  daily 
facrificed  for  your  Appetite^  Sake,  do  not  move  your 
Conrniiferadon  fo  much,  as  this  one  fingle  Rabbit,  that 
can  hardly.be  faid  to  be  more  than  half  aHve  and  fenfible, 
as  ))eing  fo  young:*— But  to  mitigate  your  Concern,  I 
ihall  pidy  (hew,  in  this  Experiment,  that  the  poor  Crea- 
ture docs  really  depend  upon  the  Air  for  Life  3  and  after 
tbat,  I  (half  put  it  into  your  Hands,  as  well  as  you  fee  it 
now. — —Here,  %&f,  put  the  Rabbit  under  the  Glafi. — 
And  now,  m^  Euphrofim^  have  a  good  Heart,  and  look 
on;  for  turning  away  your  Face  will  boot  die  Animal 
jK>thing. — r-See,  upon  exhaufting,  how  uneaiy  it  ap- 
pears.—-—As  the  Air  is  more  ratified,  the  ^\jiimal  is 
rendered  more  thoughtful  of  his  unlucky  Situadon,  and 
i^eks  in  vain  to  extricate  himfdf.— He  leaps  and  jumps 

about.— ^A  Vertigo  feizes  bb  Brain. He  falls,  and 

IS  juft  upon  expiring.— —But  I  turn  the  Vent-piece,  and 
let  in  the  Air  by  Degrees. — ^You  fee  him  begin  to  heave, 
aind  pant.      *  At  length,  he  rouzes  up,  opens  his  Eye?, 

and  wildly  flares  about  him. ^I  take  off  the  Receiver, 

and  (hall  now  deliver  it  as  recovered  from  the  Dead. 

Euphrof.  Poor,  innocent  Creature!  I  am  grieved  to 
think  thou  haft  fuffered  fo  much  on  my  Account ;  but  be 
sdTured,  my  Care  (hall  be  propordonably  increafed  for  thy 
fiture  Safety  and  Welfare.     Thou  (halt  always  be  my 

darling 
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darling  Rabbit ;  as  by  thee,  I  have  been  obliged  to  learn 
how  necclFary  the  Air  is  for  aninul  Life,  snd  Rcfpiratjon. 
f  ■  And,  pray,  Clionicusy  arc  thcfe  Fi(hes,  which  I  fee 
in  this  Jar  of  Water,  defined  to  the  fame  Fate  ? 

CL'cn.  Not  intircly,  but  partly  fo.  The  Fifhcs  which 
you  now  fee  friflcing  about  at  the  Bottom  of  the  Water, 
will,  when  they  arc  placed  under  the  Receiver,  be  obliged 
to  afcend  from  the  Bottom  to  the  Surface;  and  though, 
ar  the  fame  Time,  they  will  fhew  a  conftant  Endeavour 
to  regain  their  former  inferior  Situation,  they  will  never  be 
able  to  do  it.  Sec  the  Experiment.     As  foon  as  I 

turn  the  Winch,  they  find  the  DifFcrcnce  of  the  Air. — 
Ycu  fee  tlie  Bubble  of  Air  afcend  from  their  Mouths  and 
Gills. They  appear  uneafy,  and  their  Bodies  are  ex- 
panded.— They  continue  to  rife,  at  the  feme  Time  they 
ihew  an  Endeavour  to  dcfcend. — You  fee  two  out  of  the 
three  floating  on  the  Top,  and  though  not  in  the  Agonies 
of  Death,  yet  they  fecm  greatly  diftreflcd,  and  lie  with 
their  Backs  downward,  vasi  it  were,  in  an  expiring  Pofture ; 
the  Third  is  almoft  perpendicular,  endeavouring  to  reach 
the  Bottom,  but  cannot. 

Euphrof.  It  is  very  difagrccable  to  fee  thofc  poor  Creatures 
in  fo  niilcrable  a  Plight,  when  probably  their  Condition 
m:iy  be  worfc  than  that  of  Death.  I  have  often  obfervcd 
the  Air-bladder  in  Fifhes  ;  and  I  prcfume,  it  is  owing  to 
the  Expanfion  of  Air  in   thofc  Bladders,    that  they   are 

thus  obliged  to  fwim. Pray,  rpleafe  them  from  their 

Mifery,  bv  letting  in  the  Air. 

CUgh.  1  will  do  as  you  require On  turning  the 

Vent-fcrew,  you  obfcrvc,  their  Bodies,  as  it  were^  con- 
tract, and  by  becoming  Icfs,  they  are  rendered  heavier, 
and  by  tliat  Means  able  to  fink,  which  they  do  with  great 

Precipitation. By  this  Experiment,   you  fee  how  ne- 

ceflary  the  Air  is,  even  for  Animals  that  live  in  the  Water, 
though  they  can  fliift  with  fo  fmall  a  Degree  of  finer  Air, 
that  it  is  not  eafy  to  kill  them  in  the  greateft  Vacuum  that 
can  be  made  with  the  Pump  ;  fo  far  from  it,  that  I  re- 
member Mr.  Haxvkjbcc  tells  us,  he  let  two  Fifhes  ftajid  a 
whole  Week  in  Vacuo^  and  they  feemed  to  be  brifker  and 
better  at  lall  than  at  firfl,  when  the  Air  was  drawn  from 
them. 

Enthr:/,  The  Ufcfiilnefs  of  tliis  Machine  feems  un- 
limited. 
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Kmited.  Whttt  a  prodigious  Variety  of  Experiments  arc 
ihewn  thereby  to  explain  the  Nature  of  Things,  and  die 
important  Properties  of  Air  !  What  othw  Experiments 
remain,  Ckonicus? 

CUon,  Several,  which  it  is  proper  you  fliould  be  ac-^ 
quainted  with.— ^ You  have  fecn  the  very  great  Weight 
^  Aif  feveral  Ways  dem^nftrated^  but  one  more  remains, 

which  will  afford  you  fomc  Pleafure.- ^Thcfe  hollow,^. 

Brafs  Hemifphcres  are  put  together  with  a  Leather  bctweeA 
thcmy  and  by  Means  of  the  Stop-cock  fcrewed  into  the 
Plate  of  the  Pump,  the  Air  is  then  drawn  out  of  themy 
and  by  turning  die  Screw,  I  prevent  its  returning  again^r 
— ^I  hang  them  on  to  the  Steel)nard,  and  move  the  Weight 
upon  the  Beam,  till  fuch  Time  it  is  iiifficient  to  (eparate 
them.-^^- — ^This,  you  fee,  happens  at  thcr  Number  1274, 
which  ihews,  diat  fo  many  Pounds  Weight  are  equal  to 
the  Prefllire  of  the  Air  upon  the  Stu^e  of  the  Hemif-« 
pheres  ^  and  this  agrees  with  what  I  have  formerly  (hewn, 
vi%.  that  the  Preniire  of  Air  upon  every  iquare  Inch  is 
equal  to  ^5  Pounds^  there  being  8  fipiare  Inches  and  4  in 
the  circular  Area  of  one  Hemif^ere. 

Euphrof.  This  appears  to  be  a  very  nice  and  certain* 
Way  of  meafuringy  by  Experiment,  die  Weight  of  the 
Air. — —But  befides  the  Experiment  you  formerly  ihewect 
me  of  the  Quiclcfilver  rifmg  in  the  Barometer,  by  the 
Weight  of  the  Air^  I  fu{^x>fe  you  have  other  Methods  <£ 
doing  it  by  feveral  Parts  of  die  Apparatus  I  here  fee« 

CUm.  You  ri^dy  judge  of  diem,  my  Euphrofyne. — ^' 
I  (hall  give  you  an  ocular  Demonftradon,  that  me  Qijuck- 
filver  is  fupported  in  the  Tube  of  die  Barometer,  entirely 
by  the  PrdKire  of  the  Air.  Obfervc  die  foUowine  Pro- 
cefs.'  ■  I  take  this  fmall  Bafon  of  Qiuck-filver,  andjplace 
it  <Mi  the  Plate  of  the  Pump.= — ^Then  I  invert  diis  Tube, 
filled  widi  Q^ick-(ilver,  tfaerdn.  ■  I  place  a  Receiyor 
over  them,  and— on  die  Top  of  that,  a  tall  Tube  dofe 

«i  the  upper  End. ^The  Qiiick-(aver  is  iupported^ou 

obferve,  to  the  Height  of  more  than  29  Inches.^— Tneft 
I  turn  the  Winch,  and  by  leflening  the  PrdHure  of  the 
Air,  tm  the  Surface  of  the  Qmck-Uver  in  the  Bafon,  it 
defcends  in  the  Tube.— A  fecond  Stroke  leflens  the  Pref- 
fure  fsarther,  and  the  Quick-fdver  defcends  ftill  lower.-— 
A  thiid,  fourth^  Vc.  promotes  the  graduail  Defcent  ;-*- 
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till  at  laft,  you  fee  the  Tube  almoft  evacuated,  as  thd 
Quick-filver  ftands  within  but  a  little  above  tbe  Sur&ce 
of  that  in  the  Bafon ;  all  which  plainly  ihew  the  Thii% 
propofed. But  this  is  rather  a  negative  Way  of  (hew- 
ing; it. — ^You  will  fee  it  pofitively  and  properly  produced 
by  the  PreiTure  of  the  Air,  when  I  let  it  again  into  die 

Receiver. ^I  turn  the  Vent-fcrew  but  a  litue  Way,  and 

the  Air  can  get  but  very  flowly  in.  ■   Then  you  fee 

how  naturally  the  Mercury  rifes  in  the  Tube,  till  it  has 
attained  its  former  Height,  and  thereby  meafure  the  total 
PrelRire  of  the  Air. 

Euphrof.  This  is  a  very  curious  and  fidl  Proof  of  die 
Sufpenfion  of  Mercury  in  the  Barometer,  by  the  Preffure 
of  the  Air.— — ^But  what  means  this  other  Apparatus  of  a 
long  Tube,  fcrewed  into  a  Phial  of  Quick-fdver  ? 

Clean.  That  is  to  fhew  how  the  (ame  TLStBt  is  producible 
by  the  Spring  of  the  Air.-  For,  you  obferve,  the  Air 
in  the  Bottle  is  confined,  and  cannot  get  out: — That 
the  long  Tube  is  open  upon  the  Top, — ^and  that  therefore, 
when  i  cover  the  Hole  with  the  Receiver,  and  tall  Glafe 
Tube  as  before,  upon  exhaufting  the  Air,  and  taking  its 
Preirure  oft'  the  Surface  of  the  Mercury  in  the  fniall  Tube, 
the  Spring  of  the  Air  in  the  Phial  will  exert  itfelf  on  the 
Mercury  there,  and  force  it  up  into  the  Tube, — till  at 
length,  having  drawn  away  all  the  Air,  the  Mercury  rifcs 
to  the  f \mc  Height,  by  the  Spring  of  the  Air  in  this  Cafe, 
ab  it  cliJ  by  its  f  reifure  in  the  other. 

Euphrcf.  A  furprifing  Coincidence,  and  Equality  of 
Effects,  produced  by  the  Spring  and  Preffure  of  the  Air ! 
— Here  fccms  yet  another  Inffrument,  compounded  of 
fever?!  Parts,  to  the  fame  Purpofe  j  pray,  what  is  the 
Uie  of  tliat  r 

Cleon,  It  is  partly  to  (hew  the  fame  Thing  as  before ; 
but  more  directly  exhibits  the  Rationale  of  Pump- work, 
as  it  denionftrates  the  Reafon  why,  at  every  Stroke  in  the 
common  Pump,  the  Water  in  the  Well  rifes  in  the  Pipe 
below,  till  it  arrives  in  the  Ciffern,  and  there  runs  out ; 
— for  the  Brafs  Syringe,  or  Barrel  on  the  Top  of  the 
Receiver,  reprefents  the  Barrel  of  the  Water-pump.—— 
The  Mercury  in  the  Bafon,  the  Water  in  the  Well,  and 
the  Glafs  7  ube,  immerfed  in  it,  fhews  the  Pipe  of  the 
connnon  Pumpj — ^for  now  fee  die  Experiment. — ^I  raife 

the 
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the  Pifton  of  the  Barrel,  and  thereby  lifting  the  Weight 
nf  the  Air  off  from  that  in  the  Glafs  Tube,  the  Mercury 
begins  to  afcend  by  the  Prcflure  of  the  Air  on  that  in  die 
Receiver  ;  which  (news  how  the  Water  rifes  in  the  Pump 

by  the  fame  Means. But  now  I  place  the  Bafon  of 

Quick-filver  under  the  Receiver,  and  the  Brafs  Syringe 
on  the  Top,  with  the  Tube  imnricrfcd  in  the  Mercury  as 

before, — ^and  draw  out  all  the  Air. ^Then  I  raife  the 

Pifton,  but  no  Mercury  rifes  in  the  Tube,  as  there  is  now 
no  Preffure  of  Air  to  produce  that  Ertedt  From  all 

which  you  are  com'inced,  that  the  Medium  of  Air  is  the 
great  Agent  employed  to  a£luate  all  Kind  of  Machinery 
concerned  in  the  Pump-work  of  every  Sort. 

Euthrof,  I  fear  I  fhall  tire  you  before  you  have  dcMie ; 
as  I  (ee  there  are  many  other  Parts  of  the  Apparatus  yet 
unufed ;  but  as  I  team  (b  much  from  every  one,  I  Ihally  for 
my  own  S4:e,  bear  with  your  Fatigue  a  little  tonger. 

CUon,  Say  nothing  of  that.  Sifter ;   for  whatever  im- 

g'oves  your  Mind  gives  me  thw*  greateft  Pleafure.  A  few 
xperiments  more  wrU  finiih  the  ufual  Courfe,  and  die 
next  (hall  be  of  Foimtains,  which  play  by  the  Wci^ 
and  Spring  of  the  Air; — for  this  Purpofe,  I  take  this 
Transferer,  or  Plate  of  Brafs,  widi  a  tsdl  Receiver  on  it^ 
and  by  Means  of  a  Stop-cock,  fcrew  it  to  the  Plate  of 
die  Pump,  and  exhauft  all  the  Air. — Then  I  take  it  off 
the  Pump,  having  firft  turned  the  Vent-fcrew  ta  prevent 
the  Return  of  the  Air  to  the  lower  Part,  I  fcrw'on  a 
Glafs-tube,  ai)d  then  place  it  in  a  Baibn  of  Water.—* 
After  this,  I  tu|-n  the  Cock,  and  the  PrcfTurc  of  the  Air, 
on  the  Surface  of  the  Water,  forces  it  up  through  a  very 
fmall  AdjuUge  in  the  Phte,  in  the  Form  of  a  curious 
Fountain,  to  the  Top  of  the  Glafs,  from  whence  it  de- 
fcends  to  the  Bottom,  and  thus  it  wilt  keep  playing,  tilf 
the  Water  rifes  to  the  Hole  in  the  Top  of  the  Adjutage. 

Euphrof.  This  is  a  very  entertaining  Experiment  $  but 
how  do  you  apply  the  Apparatus  to  nrake  thp  fame  Foun- 
tain by  the  Spring  of  the  Air  ? 

CUon.  Nothing  more  is  iieceflary  for  this  Purpofe,  than 
fcrewing  the  Stop-cock,  with  its  Pipe,  oir  a  Bottle,  pardy 
filled  with  Water ;  for  this  being  done,  when  I  turn  the 
Stop-cock,  the  Spring  of  the  included  Air  drives  the 
Water  through  the  Pipe  into  the  exbaufted  Receiver,  am! 
plays  the  Founuin,  as  before,  Eupbrcf, 


406      THE    YOUNG    CiENTLEMAN 

Ei^hrof.  I  think  you  call  thde  artificial  Fountains; 
and  mrely  they  dderve  that  £pithet<  ■  I  have  heard 
much  Talk  of  the  Experiment  of  the  Guinea  and  Feather 
falling  at  the  (ame  Time  to  the  Bottom  of  a  Receiver  in 
Vacuo.  I  fuppofe  this  tall  Receiver  is  appropriated  to 
that  Ufe. 

Clion.  It  is  fo ;  and  by  this  fmall  Machinery  of  Brafi, 
YOU  fee,  it  is  very  eafV  to  let  the  Gold  and  Feather  fall 
both  at  the  fame  Initant  from  the  Top."  *■  I  do  this, 
while  the  Air  is  in  the  Receiver,  and  you  iee  a  manifeft 
Difference  in  the  Time  of  the  Fall ;  the  Feather  defcend- 
ing  gently,  and  vrith  an  indireft  Motion  to  the  Bott>m. — 
But  now  I  will  replace  them  on  the  Top,  and  exhauft  the 
Air^  and  thcn,^ook  ftcdfaftly  at  the  Bottom  of  the  Glais, 
and  you  fee  they  both  come  there  together. 

Enphrcf.  I  obferve  thev  did  j  nor  do  I  much  wonder 
at  it,  when  I  confidcr  the  great  Refiftance  that  light 
Bodies  meet  with  from  the  Air;  but  ftill  I  cannot  iay^ 
that,  fuppofmg  there  were  no  Refiftance  at  all,  I  clearly 
comprehend  the  Rcafon  why  a  light  Body  (hould  fall  mi 
ibon  as  a  heavy  one ;  for  Bodies  fall  by  their  Weight, 
and  there  is  much  more  Weight  in  the  Guinea,  than  in 
the  Feather,  ajiJ  thcrefoic,  one  would  naturally  think, 
it  flioLild  fall  fooner. 

CL-.r.,  Molt  People  thijik  as  you  do,  that  the  Velocity 
of  fallir.;^  Bodies  is  proportioned  to  their  A\'cights  j  but 
this  is  (-ntiiely  a  A'liftake  ;  for  the  Velocity  is  proportioned 
to  tlij  Force  of  (jrnvity  on  a  fingle  Particle  of  Matter  in 
«ny  Body^  and  tliis  Foire  boing  equal  upon  all  the  Par- 
ticlcii,  produces  aji  equal  Velocity  in  Defcent  upon  them 
all ;  and  whethcl  they  are  more  or  Ids  in  Number,  and 
whether  they  are  connected  or  difengaged  from  each  other, 
does  not  aluct  the  C;rfe  j  for  each  Particle  is  ftill  im- 
pclk'cl  with  tlie  fame  Force ;  and  therefore,  one  fingle 
Particle,  or  any  iinall  Number,  will  dcfcend,  juft  as  faft 
as  i\\\y  greater  Number ;  which,  in  other  Words,  is  only 
to  lay,  that  a  light  Body  will  fall  juft  as  faft  as  a  heavy 
one,  \i\  an  unrefifting  Medium. 

Euphrof,  I  make  no  Doubt  but  what  you  fay  is  right, 
And  that!  fliall  one  Day  or  otlicr  be  inorc  capable  of 
rt>!jccivi!ig   the  Nature  or*  thofe   phyfical    TVuths,   better 
than  I  do  at  prefent ;   for  now  I  chiefly  attend  to  the  Ex- 
periments, 
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periments,  and  ihall,  at  my  Leifure,  rea(bn  upon-  tbcm 
in  the  beft  Manner  I  can  by  your  Aififiance.  ^ut,  pray, 
what  means  tlie  Chafing- dilh  of  flaming  Charcoal  juft 
now  broueht  into  the  Room  ^ 

Cleon.  I  ordered  it  not  before,  that  it  might  not  render 
the  Air  of  the  Room  diiagreeable ;  for  it  is  defigned  to 
fhew  what  pernicious  and  deadly  Qualities  it  imparts  to 
the  Air,  that  is  affeded  by  it,  and  impregnated  with  its 
Fumes.  We  have  but  too  many  melancholy  Inftances 
of  People,  who  are  fuflbcated,  and  killed  by  fuch  a  noxi- 
ous ana  poifoned  Air,  owing  entirely  to  their  Ignorance, 
how  far  the  Air  may  be  altered,  with  regard  to  its 
£Uubrious  PrOTcrty,  by  fuch  Parts  as  it  receives  from 
fubterraneous  Fermentations,  mineral  Strata,  and  Titi- 
an Air,  pafling  through  them.  This  we.ufually  iUuf- 
trafe  by  the  Air  paffing  through  a  Charcoal  Fire,  into 

the  exhaufted  Receiver,  in  the  following  Manner. 1 

take  a  large,  open  Receiver,  and  place  on  the  Pump,  on 
which  is  placed  a  brafs  Plate,  with  a  Stop-cock,,  and 
Cnine-necL  Tube  of  Copper. — Then,  exhauftin^  the 
Air  from  the  Receiver,  and  holding  the  Chafing-dilb  of 
Coals,  fo  that  die  End  of  the  Tube  may  enter  into  a 
Part  that  is  thoroughly  kindled, — I  turn  the  Vent-pitce, 
and  you  hear  the  Air  lufh  through  the  Fire  into  the  * 
Receiver. 

Eupbrof.  That  I  did,  indeed.— But  I  fee  no  DifTeieno^ 
in  that  Air  in  the  Receiver,  and  the  common  Air.  \ 
fhould  not  have  fufpeded,  that  any  Alterations  had  hero 
made  in  the  Air  from  what  I  fee,  in  its  paf&ng  through 
the  Fire. 

Clion.  But  you  will  fbon  be  convinced,  there  is  a  great 
Alteration  made  by  that  Means  ;  for  b^  putting  a  tender 
Bird,  or  other  Animal,  into  the  Receiver,  filled  by  thif 
Air,  you  would  perceive  it  (bon  'become  fhipified,  after«> 
wards  convulfed,  and  at  lengtt)  expire ;  but  fuch  Sort  of 
Experiments  would  give  you  more  Pain  than  Pleafure :  ' 
And,  therefore,  I  (hall  omit  them.  It  will  be  fufficient 
to  (hew  you,  that  a  Candle  will  immediately  go  out  in 
this  corrupted  Air;  for  fee  the  Experiment. — f  place  the 
Qmdle  on  the  End  of  the  inverted  Wire,  and  put  it  down 
through  the  Top  of  the  Receiver,  but  you  obferve,  as 
jfoon  as  the  Flame  defcends,  without  leaving  it  floating 

Vol.  I.  D  d  on 
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on  die  Surface,  it  becomes  extiiift.-^I  try  it  a  lebcJiri 
Time,  and  it  ffM  out  as  before;  andlliu  would  be  dr 
Cafe,  were  I  to  attempt  it  an  hundred  Times.  T 

now  let  out  a  Part  crf'the  Air,  bj  liftii^  l!ie  Reoeiverm^ 


wd  kt  die  cold  Air  from  below  force  Part  of  it  out  at  I 
Topw — ^Tben  I  light  up  die  Candfe*  and  pmdne  it  do« 
tbe  Keoeiver,  the  Flame  will  loon  appear  to  be  aleAed,-* 


it  dimini(hed  by  Degrees,— looks  Diae,-HUid  at  leuAt 
'  is  extihd.— I  will  now  lig^t  it  up  ag^in^  and  ihewJEMr 
this  noxions  Air  may.beporified  orFire;— 4brdiis  Por- 
p6{e,  I  gendy"  carr^  the  Flame  of  tne  Candle  through  all 
the  upper  Parts  of  it«  which  it  heats  bjr  Dmiees,  rendeis 
it  by  that  Means  lighter*  and  theiefore«  eafily  expelled  l^ 
the  Wei^t  of  die  external  cold  and  heavier  Air ;  in  diis 
A^nner  it  wiU  foon  be  driven  out  of  die  Receiver,  while 
vou  fee  Ae  Flame  of  the  Candle  recover  by  Degrees ;  mi 
^  bum  at  hEt  widi  its  ufual  Vigour. 

Eufbrof.  Such  Experiments  as  dieie  are  calculated,  I 
find,  not  only  for  Entertunment,  but  are  of  the  laft  Im*. 
portance  and  Neceffity.  Ignorance  in  natural  Science  is 
not  only  always  (hamefol,  out  in  many  Cafes  extremely 
fetal.  How  many  Lives  might  have  been  favcd  and  Fa- 
milies prefervcd  from  Mifery  and  Ruin,  had  diis  one  fingle 
Experiment  of  the  Air-pump  been  known  to  die  Popu- 
lace of  every  Age  and  Nation ! 

CUon.  Your  Rcfleftions  on  this  Head  arc  very  juft  and 
rational ;  but  though  Providence  has  referved  thofe  very 
great  Difcoverics  for  this  Age,  we  feem  to  be  Htde  re- 
gardful of  them,  or  grateful  for  thcra  ;  nor  do  we  receive 
the  Benefits  intended  by  tlicm  fo  generally,  as  might  be 
cxpefted.  For  Inftances  of  Mortality  of  this  Kind,  by. 
Damps  in  Mines,  Effluvia,  Ifc.  are  but  too  numerous 
and  recent  among  us ;  when  almoft  every  Gentleman  of 
Taftc  has  an  Air-pump  in  his  Study.  It  would  perhaps 
refleft  too  much  on  the  Depravity  of  human  Nature,  to 
obfcrve,  with  what  Coldnefs,  not  to  fay  Contempt,  the 
moft  ft  ricking  and  entertaining  Experiments  of  the  Air- 
pump  have  been  treated  by  fome  People. 1  have  only 

one  Experiment  more  to  detain  you  with  at  prefent.  You 
have  been,  doubtiefs,  amufed  witli  oblerving  tlie  Hah 
al)out  the  Moon,  in  a.  hazy  Atmofphere,  in  a  Winter's 
Night. 

Etiphrof. 
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Euphrof.  I  have  fevcral  Times  obfervcd  that  Phaeno- 
hienon,  not. onlj  about  the  Moon,  but  about  the  Sun. 
Pray,  CUonicus^  can  you  explain  the  Nature  of  it,  by  any 
Experiment  on  the  Air-pump  ? 

CUon.  We  can  partly  lUuftrate  its  Nature  tliis  Way  ; 
for  it  refults  from  fuch  a  Refraftion  of  the  Rays  of  Light, 
as  is  made  by  their  Paflacjc  through  a  Body  of  Vapours 
and  Air,  of  a  particulai:  Denfity,  as  you  will  eafily  ob- 
fervc  by  the  following  Experiment.— I  take  a  Candle,  aii4 
place  it  on  that  Side  of  the  Receiver  oppofite  to  you,  fo 
that  the  Flame  may  be  feen  through  the  upper  and  larger 
Part :  I  then  turn  the  Winch,  andexhauuing  part  of  thq 
Air,  make  it  of  a  proper  Rarity,  and,  at  the  fame  Time, 
filling  it  with  Vapour,  or  aqueous  Particles,  from  the 
moiuened  Leather  below ;  the  Effeft  will  be,  that  the 
Rays  of  Light,  paiCng  from  the  Candle  through  this 
ranfied  Air  in  the  Receiver,  will  caufe  the  Appearance  of 
Halos  round  the  Candle,  to  vour  Eye,  of  different  Colours 
and  Extent — variable,  as  I  make  the  Vacuum  greater  or 
lefs. — If  I  take  the  Air  quite  away,  they  difappcar,  as  they 
do  alfo,  by  letting  the  Air  in  again. 

Euphrof.  They  make  a  beautiful  Appearance  indeed ! 
— I  obferve  tlicm  vary  in  their  Colour  and  Magnitude, 
according  to  the  different  Denfity  of  Air,  and  Quantity 
of  Vapour  it  contains. — From  thence  I  am  convinced 
of  the  general  Nature  of  fuch  Appearances. — Upon  the 
Whole,  Cleonicus,  however  lightly  others  nuy  pafs  by 
thefe  great  Topics  of  natural  Knowledge,  I  fhall,  for  my 
own  Part,  ever  refleft  on  them  with  the  grcateft  Pleafure, 
and  think  myfelf  indebted  to  you  for  the  Pains  you  have 
tiiken  to  lay  them  before  me  in  fo  inftrudive  a  Manner ; 
and  nothing  will  apj^r  fo  aftoniQiing  to  me,  as  to  hear 
any  Gentleman  of  Fortune,  Spirit,  or  Genius,  fliould  be 
without  an  Air-pump  in  his  Poflcflion. 
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DIALOGUE    XIV. 

Thi  Niure,  S^ru^fin  and  Vfi  ^f  tin  Cokoexsei, 
Mercurial  Gage,    Air-Gux,    and  Vikti- 

tATOR. 

THIS  Moriiing,  my  Euphrdym^  finiftics  our  Conver* 
fat  ion  on  Pncuniatics ;  for  tha'  you  have  fecn  a 
Variety  of  different  f  ^*^  of  Machines  for  explaining 
ihe  N  attire  and  Qualities  of  tlic  Air,  there  ftiU  remain 
y  feme,  whofc  Ufcs  are  too  confiderable  not  to  defcrve  your 
'  Notice.  Thofc  von  have  already  contemplated  chiefly 
regard  ilie  Weight  and  Spring  of  the  Air  in  its  na- 
tural State,  But  it  vviJl  be  worth  your  While  to  coil* 
fider  how  far  the  Spring  of  the  Air  may  be  increafed  by 
artificial  Comprcffion  and  Condeniation,  and  the  gicat 
Effcfts  that  are  thereby  produced* 

Euphrof.  This  h  a  SuDJe£l  tliat  will  prore  very  grateful 
to  mcj  provided  you  have  nothing  dangerous  in  this  Sort 
of  Experiments ;  for  I  have  learned  to  koow^  by  what 
has  already  palTed,  how  very  great  EfFc<Ms  may  6c  pro* 
duced  by  the  Spring  of  the  Air,  and  I  fee  fome  Parts  of 
your  Machinery  here  are  particular! v  calculated  agamft  fo 
great  a  Force :  Pray^  what  do  you  call  tbis  Machine  which 
ftands  here  ?* 

Clean.  It  is  commonlv  called  the  Cokden'ser,  be- 
caufe  by  Means  thereof,  the  Air  may  be  compiefled 
almofl  to  any  Degree  we  pleafc ;  for  the  tvro  brafs  Cy- 
linders', being  placed  together  witb  a  Leather  between 
them,  andfcrewed  feft  ypon  each  other  in  the  Frame, 
as  you  fee,  thp  Air  thrown  in  by  the  Pifton  on  the 
Top,  till  it  is  rendered  fo  dcnfe,  and  its  Spring  of 
Gourfe  fo  great  as  we  judge  the  Strength  of  the  Bcafi 
will  admit*    This  is  done,  by  phcing  the  Valves  in 

the 

*  Figuns  of  Piatt  XXXIII  Jefcrihed. 
A  B  C  D,  The  Frame  of  the  Condenfcr— HIK  HLK, 

The  two  Brafs  Cylinders,  or  Parts  fet-together  at  HK. 

F  G,  The  Brafs  Barrel,  or  Sjringe.-^E,  The  Handle  of  the 
Pifton,  by  which  the  Air  is  iajedcd. 


I 
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the  Barrel  and  Pifton  the  contrarjr  Way  to  what  you 
obierved  in  thofe  of  the  Air-Pump ;  for  as  they  opened 
upwards,  thefe  open  downwards,  by  which  Means  the  Air 
that  is  crouded  into  theCondenfer  cannot  poffihiy  retarn, 
and  tlius  Experiments  may  be  Ihewn  on  Animods,  Ve- 
getables Fire,  and  any  Sort  of  Subjefl:  included  in 
this  condenfed  Air*  Mr.  Bojfle  has  left  us  a  great 
Number  of  Experiments  on  this  Subjed,  by  whidi  he 
has  fhewn,  that  Aninials  may  be  lulled  by  a  too  great 
Condenikion  of  Air;  ■  mat  when  condenfed  to  a 
moderate  Dqgree,  he  has  foundthem  to  live  bn|er  dian  in 
common  Air. — Thatcomprcded  Air  a£kdedFhe$,  Frogs, 
and  fach  like  Animals  but  very  little. — That  Mouldineft 
is  promoted  nearly  in  Prop^tion,  as  the  Air  is  con- 
denfed— That  V^tation  is  not  prejudiced  by  condoilod 
Air ; — and  man^  other  Things^  of  Confluence  you  will 
find  in  htsTreatife  on  this  Subjed,  to  which  I  refer  yon. 

Euphrdf.  I  fee  but  one  Obje&ion  to  this.  Machine,  aiid 
that  is,  one  lofes  the  Pleafure  of  feeing  die  Experiment  in  « 
great  Meafure,  by  the  SubjeA's  being  included  in  a  Veflc^ 
ofBrafs. 

CUw.  The  brafs  Condenfer  is  ufed  only  in  fuch 
Cafes  where  great  D^rees  of  Compre^on  are  recjuiredy 
in  all  other  Cafes  a  ftrong  Olafs, — fuch  as  you  fee 

here,  t In  this  you  jJace  ^the  Animal^  Plant,  l^u 

and  then  condenfing  the  Air  upon  it  with  the  Sjringe^ 
as  before,  you  will  have  the  SaUsfaAion  of  obfenrmg  Ae 
Procefs,  and  plainly  fee  the  Effefts  which  condenfed 
Air  has  upon  dimrent  SubjeQs  placed  therein.— In 
this  glafs  Condenfer  you  may  venture  to  force  the  Air 
in  fo  &r,  as  to  render  it  three  or  four  Times  more  denfe 
than  the  common  Air,  which  will  be  fufiicient  to  an- 

fwcr   mofl  Purpofes. Moreover,    you  may  at  any 

Time  know  how  denfe  the  Air  is,  by  a  fmall  mercurial 
Dd3  .      Gage, 


f  Fiptre  II. 
AB,  The  Glafs  Condenfer,— tf^fi/.  The  Mercurial  Gage. - 

^ahc^  The  Bafin. -fg^  The  Surface  of  the  Qyick-filTcr 

intheBafin.^ cd^  The  inverted  Glafs  Tube.— «,  The 

Surface  of  thic  Mercury  in  the  Tube. 
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Oi^,  phced  in  the  Condenrer,  and  which  I  bam  joh 
vijed-on  jhnwlb  i^  l^en^  you  the  Experimcmt  fiir  Ad 
findl  Tube'obing  inverted  in  a  Bafon  of  Q^^bVp 
job  wiD  QMbntt-^tliat  as  I  force  tlic  air  into  tbc'Cyi, ' 
itiCDqdailesAeiiliicluded  Air,  and  prcflin^  v%*tTh!  %mim 
F^rce/ArlVft- Ac  Mercury  by  Degrees  op  inio  the  Tttbe^ 
— -4ild  b%&cr  ffitei  before  at  every  Stroke  of  die  KAcMb— ' 
Wben  the  QQidCffUver  fiiis  half  the  Tube,  th^  Air  iitf 
a  aotible  Dcpfily.Lwhcn  it  fiils  =  of  tlic  Tub«,  tte  Air 
it  Ifarec'Timii  denfer.  ?.n6  fi^  on  .  for  tik  DcnAy«<ifAB 
Air  is "alWa^  mterfeyas  .^ ' Spice  it  ladoS  i^  'v'jw. 
will  esfiJj^uoSeribnd. ' 

Etiphnf.  Thh  will  be  the  mtural  ReToIt  ofComiMefido 
jiTimy  Body.— But,  pajf,  CleMcus^  what  it  the  De%ii  of 
tm  Gxin'!— IxeDieinber  yoQ  tbld  0ie,  our  eiqdofife  Ez- 
pCTimenti  weieat an  End,  if  ib,  whythen  diis  FudodL ? 

Cbojvi.  If  isf'aOun,  in  Form  like  others,  andhua 
Lddc,  but  neither  Fire  nor  Powder  is  here  neoeffiury^— 
Tfie  Mediod  '^of -diicharpii^  this  Gun,  is  Irr  Means  of 
coodenicd'Ait'kt  in  behind  the  Bdl  in  the  Barrel,  and 
dierefore .  it  is  ci^Ied  the  Jtr-^n* — ^This  Gnn  confifts 
of  two  Baritis,  and  the  Air  is  ftronidy  condenicd  between 
them, 'byMwns  of*  a  Syringe  placed  in  the  But-end. 
— But  that  you  may  have  a  more  perfeft  Idea,  I  (hall  take 
the  Gun  to  Pieces,  and  fhew  vou  the  fcveral  Parts.  J 

Euphrof.  You  are  very  omgmgCleomcus  \  the  View 
of  fucb  a  Piece  of  Mcchaniun  gives  me  the  greatcft 

Pica- 

X  Figure  III.  txphincd. 

C  E  M  D,  The  Air-gun. A  K,  The  Barrel  for  the 

Bullet.— E  C  D  R,  The  larger  Barrel  containing  the 

Air. MNP,  The  Syringe  in  the  Stock  of  the  Gun. — 

E  P,  The  Valve  through  which  the  Air  is  driven  from  the 
Syringe  into  the  Space  between  the  Barrels. — K,  The  Bullet 
lodged  in  its  pfopcr  Place. — S  L,  Another  Valve,  which 
being  pulhed  open  by — O,  the  Trigger,  lets  the  condenfcd 
Air  in  upon  the  Bullet,  which  drives  it  out  with  very  great 
Fprce.T-Of  late  there  is  a  much  better  Form  of  an  Air-Gun 
invented  ;  it  is  in  all  Refpe^ls  like  a  common  Gun,  with  a 
iingle  Barrel,  the  Lock  only  different ;  it  has  the  condenfcd 
Air  in  (Irong  Copper  Bottles,  to  be  fcrewed  on  under  the 
Lock  :  one  of  which  wi'l  difcharge  zo  Bullets  of  theufual 
Size. 
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Pleafurc. — But  wlicn  you  difchargc  it,   let  me  get  5it  * 
Diftance  from  you, — 

Cleoh.  You  have  nothing  to  fear. — Obfcrve  the  Board 
at  the  Diftance  of  30  Yards. — I  draw  the  Trigger  : — 
l^he  Bullet  you  fee  has  palled  tlirough  the  Board, — and 
beat  a  Hole  in  the  Brick  of  the  Wall,  feveral  Yards  be- 
hind it ; — another  Difcharge,  with  tlic  fame  Air,  has  the 
lame  EfFeft ; — a  Third  carries  the  Bullet  through  the 
Board,  as  at  firft — • 

Eufhr»f.  Well,  this  is  a  philofophical  Method  of 
ihootmg,  truly  ! — I  could  not  have  tliought  the  Strcnetli 
of  Air  had  been  fo  near  to  that  of  Gun-powder.— But 
fee,  what  is  this  other  curious  Machine  in  Glafs  ? 

Cleon.  You  have  often  heard  talk  of  Ventilators,  for 
difcharging  the  noxious  Air  from  clofe  Rooms,  in  Prifons, 
on  board  a  Ship,  Cffc.  and  I  have  here  a  Model  of  one  in 
Glafs  II,  that  you  may  plainly  fee  its  Nature,  and  Manner 
of  Operation. — You  obferve  the  Body  of  the  Machine 
is  a  Box,  within  which  a  Board  is  hung  to  tlie  Middle 
of  the  Fore-part,  and  is  moveable  backward  and  forward, 
from  the  Bottom  to  the  Top,  at  the  Hinder-part,  and  by 
means  of  Leathers  on  its  Sides  and  End,  is  fo  exactly 
adapted  to  the  internal  Cavity,  as  to  fuffer  little  or  no 
Air  to  pafs  by  it,  as  it  moves  up  and  down. — You  move 
it  upward  by  the  String,  and  a  Plate  of  Lead  carries  it 
down  again  to  the  Bottom. 

Euphrof.  Pray,  let  me  work  this  Machine. — It  moves 
up  and  down  very  eafy.— But  what  arc  thole  Leathers  in 
tlie  Fore- part,  which  move  fo  quick  one  Way  and  the 
other,  while  tlie  Machine  is  in  Motion. 

D  d  4  Cleon. 


II  Figure  IV, 
ABCDEFG,    The  Body  of  the  Glafs-Ventilator.— 
I K  L  M  NO  P,   The  Glafs-cafe  in  Front.— F  H,  A  Board 

that  moves  up  and  down. QJK,  The  String  by  which  it 

is  moved. a  g.  The  two  Valves  in  Front  at  Top,  by 

which  the  Air  enters  into   the  Ventilator c  </,     Two 

Valves,  by  which  the  Air  goes  out  of  the  upper  Part  into  the 

Glafs-cafe, ^h^  Two  Valves  in  the  lower  Fart  of  the 

Ventilator,  by  which  the  Air  of  the  Room  enters  into  it. — 
€  /,  Two  Valves,  by  which  the  Air  is  forced  out  of  the  lower 
Fart  into  the  Glais-cafe. 
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Vkm,  ThcT  ait  the  Valves,  which  perform  die  Office 
of  thcMfe  in  a  nirpf  BcHoiivs ;  for  when  the  Board  is  lifted 
tafc  the  Air  niftei  into  the  lower  Part,  thro*  two  Valves 
yuiced  ia  Fron^-^and  at  tlie  fame  Time  it  is  drifen  otit 
of  the  upper  nrt  tliro'  two  Valves  into  a  Ghfs-ea^, 
jByed'in  tne  Fnnit  of  the  Machine, — Again,  when  die 
Bmid  dtktniMf  4be  Air  rufhes  thro'  tvro  Valves  in  die 
iijp)iev  Fn^'iMUKh  open  inward,  while  that  below  is  driven 
.cot  oftfae  Box  into  the  Glafs-cafe,  by  two  other  Valws 
liUow: — Wberefeie  you  will  eafily  underft^nd,  tJiatby 
making  an  Apetfteke  in  the  Windowi  or  Side  of  tlic  RoocD} 
to  fit  me£ud  Cafeg  or  a  dofc  Tube  coining  from  any  Fait 
x>f  it,  thifttfacndv^ry  Time  the  Board  moves  up  and 
downy  fi>  mdch  AJr  of  the  Room  will  enter  the  Venrila* 
tor^  and  bedirown  abroad^  as  is  jul^  equal  to  Half  its  Ca- 
pacitjr  or  Btdky  and  tlicrcforc  one  may  pretty  eafily  know; 
at  how  many  Strpkes,  and  in  what  Time,  theVhiatcd 
Air  of  any  Room  may  be  eschauftcd^  and  the  Room  filled 
widi  Aat  which  ill  frelh  and  hcaldiy  ; — and  thefc  arc  now 
Ib-adnced  for  Uft^  that  they  may  be  applied  to  any  Room 
in  a  Hoofe»  evien  in  Gendemens  Studies  and  Bed-cham- 
hehf  to  a  \tPf  good  Purpofe, 

■  Empbrof,  I  trtderftand  all  you  have  faid  very  well,  and 
do  auure  you,  I  Hkc  the  Contrivance  fo  wcll^^  that  I  dc- 
fign  to  get  one  for  my  own  Ufc — But  my  Time  is  «• 
piredy  at  prefent»  having  an  Engagement  the  Remainder 
of  the  Forenoon ;  but  Ihall  be  glad  to  know  what  Snbjeft 
we  are  to  enter  upon  at  our  next  Interview, 

C/eon.  We  have  taken  a  Survey  of  the  Heavens,  and 
the  Atmofphere  thatfurrpunds  the  Eaith,  which  natmalfy 
condufts  us  to  contemplate  the  Figure  of  tlie  Earthy  and 
its  various  Phaenomena,  together  with  thofe  of  die  Hea* 
▼ens,  which  will  brinff  us  to  tlie  Ufi  of  the  ARTtPrciAL 
^Globes,  which  will  be  the  Subjea  cf  o.ur  fiiituxc  Ifti^ia 
•f  Leifure. 
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ACADEMICKS,  orjfnA4Mi>,aSeaofPlulofi>phen, 
why  fo  called,  5. 
Air^    trne  Nature  o^  firft  difeofvercd  by  the  hoaovablt 

Mr.  BtyU^   ;.  . 
Defined,  2jo.. 
Height  of,  th. 

Weight  or  Gravity  of,  154  to  y%%. 
Caufe  of  Its  Weight,  251. 
Eiafticity  of,  aja. 
Its  Dcrfity  and  Rarity,  ih. 
Perceptible  in  ibme  Caiei,  a$4  &  ieq. 
Motion  of,  2C5. 
Produdion  of,  257.  &  feq. 
Of  all  Fluids,  the  moft  apt  to  rarify  with  Heat  and 

be  condenfed  with  Cola,  333. 
According  to  its  different  Gravity  it  occupies  a  greater 

or  lefs  Space,  ih. 
When  dry,  whether  hot  or  cold,  always  healthy,  547. 
PreiTure  of,  (hewn  by  feveral  Experiments,  56$  k,  feq. 
Springor  Elafiicitynigh  e^ualto  itsWcight,  369, 370,387. 
Plenty  of  in  all  Bodies  fluid  and  ibUd,  373. 
Rendered  vifibie  in  folid  Bodies,  376  &  ieq. 
The  greatefl  Quantities  in  animal  and  vegetable  Sub« 

fiances,  377, 
Neceflary  in  Plants,  381. 

Medium  of,  does  not  hinder  theAttradioa  of  Bodies,384« 
Great  Effe^s  of,  when  coofined,  387. 
Weight  of,  may  be  taken  in  a  Balance,  388  to  397, 
Weight  of  a  Pint  of  Air,  388. 
The  great  Spring  of,  in  any  fmall  Quantity,  389. 
Medium  of,  oceans  great  Difference  in  the  Weight  of 

Bodies,  39 1> 


m  Bary  for  Sound,  391* 

To  the  Life  of  Animab^  jgj. 

What  if 8  Prcflure  on  a  fquare  loch  is  equal  to, 

PrelTure  of,  ihc  Cauic    of  Qyickfilvcr  rifiug 
Barometer,  397. 
lir^^gty  361, 

JjK^,  a  Defcription  and  Plate  thereof^  406  to  408. 

A  philofopbical  Method  of  ftiooting  thcrebv,  407. 

One  of  a  new  Stru^re,  406* 
Ur-Pumpj  the  firil  Inventor  of,  353. 

Much  improved  by  Mr  S^'^^,  354, 

Brought  to  Perfcdion  by  Mr<  Ha^z^jfljlyy  35^. 

A  Plate  of  his  Alt  Pvmp,  362, 

P  liferent  Sorts  of  J  356, 
^'^^iA  Defcription  of  the  portable,  557. 

A  Plate  of  it,  376* 

RationaJe  of  working  thia  Machine,  3^3  &  leq. 

*Ufe  of,  flicwn  by  Experiment,  361* 

The  Air  cannot   be  wholiy  cxhaufted  frotti  iht  Re- 
ceiver, 363. 

The  SiTum^rc  of  Davenfiori's  Air^Pump,  37 j, 

A  Plate  of  it,  376. 

Some  Liquors  mixed  in  the  exhauftcd  Receiver  blow  it 

up,  3;^ 

Ad  Explanation  of  the  Figures  reprttfenting  the  Expe- 
riments on  the  Air-Pump,  Plate  XXXI.  384,  38c. 
Alfo  of  Plate  XXXII.  386,  391,  392. 
Atttiquity^  Sages  of,  ignorant  of  the  plaineft  arid  eafieft  Things 

in  Nature,  61,  62.      . 
Archimedes^  made  a  Machine  analogous  to  an  Orrery,  194. 
ArBick  and  Aqtarftic,  two  Polar  Circles,  172  to  225. 
'  •'  Why  they  are  fo  called,  192. 
Their  Ule  on  the  Globe,  ih. 
'Arrfi^ftk  enquired  into  the  Caufes  and  Nature  of  Things,  but 

made  no  great  Difcoverics,  5. 
Armiiiary  SpliCTty  an  Agronomical  Infirument,  169. 
Why  called  fo,  170. 
Reprefented  by  a  Plate,  192. 
Its  Circles  divided  into  great  andfmall,  171.* 
ThcirNumber  and  Names,  172. 
A/cenJfon,  right,  of  the  heavenly  Bodies,  182. 
uf^^i^j,' lunar,  93. 
At  the  Earth,  ik 
Sextile,  94. 

Quart ile,  ih,  \  . 

AJlronomy^  brought  to  its  grcateft  Perfeftion  by  Sir  I^'.  Ntw/aw,  5. 
A  noble  Science,  i69« 


IN    D'  E    X. 

AtmoMj^re^  what  it  is,  223. 

The  Bounds  or  Limits  of,  254. 
AttraHitn  or  Gravitation,  2^1. 

The  ateradive  and  repelling  Force,  the  efficient  Cautes 
of  all  the  Appearances  in  Nature,  253* 

Not  affefted  by  Elcaricity,  30E. 
Autumn^  the  Plcafuresof,  229. 

Poetically  defcribed  by  Homer  and  other  Poets,  229,  230* 

The  Antients  had  many  Feflivals  at  this  Seafon,  231.    ' 
^irftrmxa/ Equinox,  189. 

BACON  (Lord)  firft  pointed  out  the  Way  to  Knowledge,  5* 
fiaker  (Mr.)  his  Poetical  Defcription  of  the  Sun,  39. 
Of  the  Planet  Mercuiy^:  47- 
Of  Venus^  as  the  Morning  and  Evening  Star,  49. 
Of  the  Planet  Saturn,  78,  79. 
Of  his  Ring,  82- 
Of  a  Comet,  xo6. 
Of  a  flarry  Evening,  131  to  ix^^ 
Of  our  Earth  and  byftem,  138. 
On  the  Arrogance  of  Man  challenging  to  himfelf 
the  Empire  of  the  Univerfe,  ?6^. 
His  Simile  on  the  Univerfe,  167. 
Baremeter,  an  Inftrument  which  meafures  the  Weight  pf  the 
Air,  323. 
Many  Advantages  arifing  from  thence,  324. 
Bcft  Form  and  Conftrudion  of,  325. 
The  principal  and  critical  Ufc,  toihcw  Xhtfijl  Aluration 

in  the  Weight  of  the  Air,  328. 
The  W1)ed Barometer  has  more  Ingenuity  than  Exadnefs, 

330-        •    . 
How  to  ufc  the  Scale  and  Vernier  on  the  Barometer, 

330,  331. 
Rifing  of  the  Quickfilver  owing  to  the  Weight  of  Air,397« 
Proved  by  an  Experiment,  398. ; 
Bellows^  the  Conflrudtion  of,  truly  philofophical,  266. 
BeUs  rung  by  Eleftricity,  311. 
i?/>// killed  by  anele£hical  Shock,  307. 
Blackmore  (Sir  Richard)  Quotations  trom  hi$'  Poem  on  the 

Creation 

The  World  in  general,  7. 
Syflem  of  Ptolomy^  7. 

Of  Tycko^  ih. 
The  Solar  Syftem,  24. 
On  the  Summer,  227. 
On  the  Autumn,  230. 
pn  Winter,  235. 


INDEX. 


b  meriments  of,  368,  ^ 

ppjff      ^*  (DrO  ojade  great  Difcoverks  in  ChcmiHf^  aarf  tlf 

ir*ij  jf  FUnts  and  MrHcraJs,  J. 


5,5. 


icjifions  of,  moil  increaiccl  and  dixmniihtd  bj  Heat 

^^  Nature  of,  ftiewn  by  an  ETpcrimeor,  573. 

^H  may  be  made  to  boil  with  aa  Aif-Pumpt,  574. 

^^^  inuii.  Mr.)  diicoTcred  ihe  true  Nature  of  the  Air,  j. 

^^^^^        *tibli£bed  an  Account  of  the  Air-Fump,  3  ^  ^« 
^^^^^P      L#ert  manyd^rious  Expenments  oji  the  Co aUdc ration  of 
^^^^  Air,  40J, 

E  JV-tf^Mr ,  (D r.)  his  Ddcriptioti  '>^*^*  Birth  cohered  with  Siwv, 

^^  j86. 

^^f  Of  a  Storm  of  Hail,  ^St* 

W  Of  Thnndcr  and  Lightning,  ^91-  1 

^r  Mrmim  (Mr.)  on  the  Forma tion  of  rhe  Stin,  59* 

^^^  Of  the  Flaoet  Mercury,  47. 

^^^^^  Of  the  Morning  and  Evening  Star,  50. 

^^^^^  Of  the  Planet  Jnpiter,  73. 

^^^^^K  Of  hia  Days  and  Seafoni,  74* 

^^^^V'  Of  hU  Moons,  76* 

^^^^^  Of  the  Fhafe«  and  Spots  of  the  Moon^  119. 

W  C  ANC£  R ,  Tro  pic  0  f,  i  ts  Ditl  a  nee  from  the  Eq  at  n  d^ia] ,  1  j  1* 

'  The  Derivation  and  Signification  of  theWoyd  Tropie,c9tv. 

Cffric0m^  Tropic  of,  i^. 

Ctf/if/y  an  Imam  ra!Ibibpher,  dffeoveised  fear  of  SaCarn's 
'  Satellites,  21 1. 
He  gave  them  tlie  Name  of  A'd(pr«  LmlMfks^  ii^ 
CiarcaalFirc  imparts  manrpem{eieut(^alitiefttadi€Air,40i« 

,  Uluftrated  by  the  Atr-Ptiihp,  ii. 
Cbtmiftfy^  great  Difcoveries  made  thereto  bj  the  teamed 

S^erbamve^  {• 
Chtmmei,  a  fmoky  one^Uhe  bad  Efiedt  of  Ignorance,  267. 
Circles  of  the  Sphere,  ii)B. 

Their  Names,  and  theUfes  maiteof  tfaembjr  Aftro- 
nomers,  171,  lyj. 
CUuds,  how  DToduced,  275. 

Their  di&rcnt  Afpcds  account^  for,  ^76^ 
How  to  meafure  their  Height,.  177. 
Their  Velocity  computed,  278. 
CoUofui  Htat^  any  Degree  thereof  to  be  endured  by  a  Con- 
iUtution  fitted  to  the  Nature  of  the  Ebaaeiit,  80,  8i. 
C^lure^  the  Equinoctial,  172. 
Why  fo  called,  188. 
The  SolftitiaU  172. 
Whence  the  Name  is  derived,  18& 
CmettErinm^  an  Inftntnaent  to  make  iiCoMetft  Mfltion  intel- 
•  Ugible,  xo8. 


INDEX. 

A  Plate  thereof,  i  lo. 
Of  the  Whcei-Work,  1 1 2. 
Cmefs,  their  Orbits,  25,  loi. 
What  thcv  are,  i;k>. 
Periods  of  fome  few  only  known,  A. 
Neareft  and  greateft  Diftance  from  the  Sun  pretty  nearly 

afeertamed  in  fome  Comets,  loa. 
No  Idea  to  be  formed  of  their  extreme  Degrees  of  Heat 

and  Cold,  il. 
Particulars  relating  to  the  Tails  of  Comets^  103  to  sxo. 
By  the   Antients  fuppofed  to  portend  extraordinary 

Events,  i^. 
Conje^res  of  the  Modems  about  Comets,  xo$. 
How  far  the  £arth  may  be  endangered  by  the  paffing  and 

repaffing  of  Comets,  loj. 
Conje6bures  about  the  Ufe  of  Comets,  io6. 
A  PredidioQ  of  the  celebrated  Simca  concerning  them, 

107. 
Motion  of  the  Comet  in  1682,  io8. 
Why  Comets  move  with  fuch  an  unequal  and  yanable 

Motion,  109. 
The  Perihelwm  and  Jfbeihm  of  a  Comet,  109.  i  lo* 
Compmfi  divided  into  thirty-two  Points,  17;. 
How  many  Degrees  a  Point  is  equal  to,  ib. 
How  the  Points  are  naiped  in  the  four  Quarters,  176. 
By  them  are  diftinguifhed  theCourie  of  the  Winds  and 

Bearing  of  Places,  176. 
Their  chief  Ufes  poetically  defcribed,  A. 
Cmdafer^  a  Machine  to  compreis  the  Air  to  any  Degree,  404« 

A  Dej^ription  and  Plate  thereof,  404,  &  feq. 
CifenutMSi  nis  Syflem  of  the  Univerfe  reckoned  to  be  the  true 
and  genuine  one,  11. 
Sometimes  called  the  Newtman  and  Solar  Syftem,  2 1  • 
An  Explanation  of  it,  22. 
A  Scheme  thereof,  24. 

Phaenomena  of  this  Syftem  (hewn  by  the  Planetarium, 3 1* 
Cttf^g,  explained,  366. 
DAVENPORT'S  Air-Pump,  a  Defcription  of,  375. 

A  Print  of  it»  a, 
Daj  and  Nighty  Theory  of,  237. 

Clofe  of  the  Day  poetically  defcribed,  240, 

Equality  of  Day  andNight  as  reprefented  bytheOrrery, 

242. 
Different  Lengths  of,  illuftrated  by  a  Plate,  248* 
2>eini  (Mr.)  the  Orrery  conftmded  by  him  exceeding  ail 

before  it,  194^ 
i)ecUnaticn  of  the  heavenly  Bodies,  182* 
D^^  oftfa^  Air,  what  is  meant  thereby,  2^1. 


1    N    i)    EX. 

Gretteft  at  the  Surface  of  the  Sartl^  a  54. 
DlfVK^  compared  to  a  Spot  ia  the  Sun,  36. 
Ikw^  the  Nature  oL  explained,  a'Su  . 
'Jhmiaii^im/e^  butefuH  by  enitnafing  the  Velocitj  of  did 
ALr  jipoa  the  Fire^  267. 

SARTH9  her  Orbit  next  to  Veauty  in  the  Solar  STflem,  $$• 
,  Her.  Motion  de&ribedy  $6. 
Diftanoe'of  her  Orbit  fifom  the  Sno,  U. 
'  Her  annual  and  diurnal  Iddtion,  $6,  57* 
Her  Qrbit  being  eilipticalt  the  Sun  wUl  be  nearer  die 

Earth  at  one  Time  than  another,  58,  59. 
Her  Form,  6o. 

The  Bulk  or  Magnitude,  and  Diameter,  6t. 
A  little  Spot  in  Comparifon  of  the  Unifcite,  164:; 
ThePrideoffaerlnhabttanttjuftlyfatirizedbythePoetSyi^j 
Inclination  of  her  Axes  to  that  of  the  Ecliptic,  X97, 
~  Her  lunar  Alpe&,  93. 
Ed^  defined,  147. 

One  of  the  Sun  and  Moon,  148. 

A  total  one  of  the  Sun,  ii. 

View  of,  through  the  Telefcope,  t^o. 

Shewn  by  a  Copper-Plate,  x  54* 

The  Stars  are  ieen,  and  other  remarkableCircuniflances, 

xsr. 
Only  two  total  in  this  and  the  laft  Centur}',  152. 
RcUjfes^  an  annular  £clipfe  of  the  Sun  in  1 764,  ib. 
Of  the  Moon,  ^S3» 
Ignorance  and  Superflition  of  the  Antients  in  regard  to 

a  lunar  Eclipfe,  154. 
An  Eclipfe  ot  the  Sun  and  Moon  reprefented  by  a 

Plate,  ib. 
Particulars  in  which  an  Eclipfe  of  the  Moon  differs  from 

one  of  the  Sun,  iC5. 
Solar  and  Lunar  Eclipfes  explained  and  accounted  for, 

158  ^feq. 
An  Eclipfe  of  the  .Moons  of  Jupiter  afford  an  Oppor* 

tunity  of  difcovering  the  Longitude,  '201. 
Eclipfes  of  the  fourth  Moon  of  Jupiter  reprefented  by  a 
Table,  205. 
Ecliptic^  one  of  the  Circles  of  the  Armlllaiy  Sphere,  172* 

Ufes  of,  on  the  Globes,  184. 
Eggy  a  curious  Eiroeriment  with  one,  370. 
A  Bubble  of  Air  in  every  Egg,  371. 
This  is  the  Means  of  bringing  the  Chicken  to  Perfe^on^ 

Elafiicl^  of  the  Air,  2  c  3  • 

EUHridty^  has  fome  Relation  to  Thunder  and  Lightning,  294* 


I  -N    T)    E  'X; 

Derivadoil  of  the  Name,  295. 

Bodies  repelled  as  well  as  attraded  by  the  de^b-tcal 

Matter,  297. 
A  negative  and  pofitive  Ele^ricity,  298. 
The  Conduaor  of  Eleftricity,  iL 
What  arc  called  Ele^rics/er/^,  and  Non-£le6lrics|  299. 
How  the  electrical  Fluid  may  be  increafed  to  a  confider- 

able  Degree,  300. 
A  Perfon  receives  a  confiderable  Shock  when  ele^rified, , 

301  to  305. 
The  eledrical  Fire  may  be  conveyed  to  and  drawn  from 

all  Parts  of  the  human  Bodv,  304,  305. 
It  will  go  through  any  Numoer  of  Penons  comniuni- 

cating  with  each  other,  306, 
The  eledrical  Power  does  not  interfere  with  that  of 

the  Magnet,  308. 
It  affect?  the  Motion  of  Fluids  in  three  RefpeCts,  r^. 
Its  Power  on  Fluids  proved  by  Experiments,  310.  ^ 
Bells  rung  by  Ele^city,  511.  '  * 

It  will  fet  Fre  to  Spirits  of  Wine  and  Gun-powder,  /^. 
Methods  of  producing  this  Eflfe£t,  312,  313. 
The  very  EiTence  of  Electricity  fliewn  by  an  Experi- 
ment, 314  &  feq. 
The  Velocity  of  it,  fuppofed  to  be  equal  to  that  of  Light 

itfelf,3i6.  "^^  *      ^ 

Eledlricity  may  kill  a  Man,  3 1 7» 
An  Inftance  thereof,  319. 

Ufed  as  a  medicinal  Expedient  in  many  Diforders,  320, 
A  Plate  reprefenting  an  electrical  Machine,  ii. 
The  electrical  Fluid  not  obftruCted  in  its  Adion  by 
Glafs,  3S6. 
ElUpJis^  what  the  Aftronomers  call  fo,  23. 
EquinoHiaU  a  Circle  on  the  Armillary  Sphere  and  the  Cele- 
flial  Globe,  172,  181. 

Called  the  Equator  on  the  Terreftrial  Globe,  ih* 
A  poetical  Defcription  of,  184. 
EquioMy  Autumnal,  189. 

Vernal,  ih. 
Ephemeris^  a  Diary  of  the  Motions  or  Places  of  the  Planets,  86*. 

How  to  ufe  it  with  the  Planetarium,  96  &  feq. 
Evening  Star,  i  ^, 

How  called  by  the  Antients,  50* 
£r^iar/(f//>/r/,  how  produced,  257, 

Not  vifible,  258. 
Experiments^  to  fliew  the  Power  of  Heat  aijd  Fire,  1^%% 
To  iliuftrate  the  Production  of  ^15,  259* 
To  flicw  the  Effect  of  Fermentation,  261  •  ' 


INDEX. 

To  fhew  the  Nature  of  Lighrning,  389,  2^ 

The  amazing  Power  of  Ele^icity,  299  to  321, 

The  Freflurc  of  Air,  365  lif  fcq. 

That  Eiailicity  ii  tiigh  equal  to  the  Weight  cf  Air, 

369  to  3S7* 
Thtc  Air  is  contaiiscd  in  ali  KtndB  of  Bodies,  Md  juii 

ft>hd,  375- 
That  the  greateftQiiantiry  of  Air  is  contaioed  in  aniioal 

and  vegetable  Subibnces,  377  Sc  feq,  > 

To  (hew  the  Porofity  of  Wood,  383.  ■ 

That  the  Medium  ol  Air  does  cot  hinder  the  AtUaftion   ■ 

of  Bodicf ,  384* 
To  £h£w  the  Weight  of  Air  in  a  Bottle,  3BS. 
To  prove  the  great  Spring  of  Air   in  any  very  imall 

Quanlityf  589. 
To  prove  Air  neceflkry^  for  conveying  found,  39a* 
For  Fire,  ik 

That  Air  it  neceflary  to  the  Life  of  Animals,  395, 
To  fhew  the  Sufpenfton  of  Mercury  in  the  Barometer  to 

be  owing  to  the  PreCure  of  Air,  598. 
To  p  rove  t  he  n  oxio  us  Efle<5t  o  f  C  har  coai  F  ire*     40  r  ♦ 
To  explain  the  Nature  of  the  Halo  about  the  Moon,  40|, 
EfTploffaiiffft  of  the  Figures  in  Plate  XXXI.  384,  38c, 

Of  Plate  XXXn.  391. 

FAN,  tnch  as  the  Ladies  ufe,  founded  on  Ph9cfophy,  266. 

F4ar€nheit*s  Thermometer,  338. 

Fiamfteed  (Mr.)  has  given  the  moft  coropleat  Catalogue  of 

the  Stars,  133. 
FbuJy  ele£tricaly  luminous,  308. 

Shewn  by  an  Experiment,  310. 
Fhdds^  morp  fubjedt  to  Dilatation  and  Contra^on  than  (olid 
Bodies,  333. 

Every  one,  except  Air,  deditute  of  filafiicity,  334,* 
Fogs^  or  Mifts,  how  produced,  280. 
.  Defcribed  by  M'/t^,  ih. 

A  rimy  Fog,  or  frozen  Mift,  281. 
FfuntairUy  artificial,  399. 
Freezings  a  curious  Phisenomenoni  281. 
Fr^^  the  black,  ih. 

The  hoafy  or  white,  ih. 
Fruity  a  Method  of  preferving,  378^,  379. 

GALILEO,  the  firft  Difcoverer  of  the  Spots  in  the  Stin,  36* 
Firft  obferved  the  Moons  or  Satellites  of  Jupiter^  1^5. 
Inventor  of  the  Telefcope,  2  lo, 
Firft  took  Notice  of  the  Ring  of  Saturn,  H. 

Omrpk  (Pr.)  his  Defctiptioaiof  a  StoHS  of  Hail,  288. 


INDEX. 

Ciiy  (Mr.)  a  Fabie  of  his  on  the  Pride  and  Conceit  of  the 

Inhabitants  of  this  Spot  of  Earth|  165* 
Gc&cintri^  Motions  of  the  Planets,  87. 

A  Table  of,  88. 

A  geocentric  Planetariuna,  89* 

A  Plate  of  it,  94. 

How  to  ufe  it.  oo. 
CoULt^f,  attraaed  by  Eledtricity,  318. 

Repelled  bv  it,  319. 
Gravitation^  explained,  252. 
Guericke^  Otto^  the  firft  Inventor  of  an  AirrPump,  353. 

He  publiibed  an  Account  of  his  £xpprixnents,  35^. 
GuH'pihzvder^  fired  by  Ele^ricity,  31U 

HAIL,  the  Nature  of,  287. 

Stones,  their  Form  and  Size,  288. 

Storms  of,  poetically  defcribed,  ii. 
HaJley  (Dr.)  his  Catalogue  of  the  Stars  'm  the  fouthern  He- 

mifphere,  133. 

His  Account  of  the  Winds,  273. 
Halo  about  the  Moon  explained  by  the  Air-Pump,  403. 
flarvejl  Field  defcribed,  229. 

Moon,  23 X. 
Ha^vkjly  (Mr.)  brought  the  Air-Pump  to  Perfedion,  355. 

A  Plate  reprefenting  his  A'lr-Pump,  362, 
Heat^  in  what  it  conllils,  257,  258. 
Heavenly  Bodies,  their  Latitude  and  Longitude,  185. 
Heavensy  what  is  underilOQd  thereby,  7. 
HeUecentric  Motioas  of  the  Planets,  86. 
HemiJ^ere^  upper  and  lower,  172,174. 
Hiffarchus^  of  Rhodes^  firfl  made  a  Catalogue  of  the  Stars, 

132. 
fiomer^  tranflated  by  Pope^  hit  Defcription  of  a  Moon-ligh( 
Night,  124. 

Of  the  Harveft  Field,  229. 

Of  Winter,  233. 

Of  the  Clofe  of  the  Day,  240. 

Of  a  bleak  Scene  in  Winter,  286. 

Of  a  Storm  of  Thunder  and  Lightning,  290. 
Horizon f  whence  the  Name^  and  what  it  imports,  171  &  fea. 

Poetically  defcribed,  174. 
Hour  Circle,  its  Ufe  on  the  Globe,  183. 
Hugenius,  firft  difcovered  th*  fourth  of  Jupiter**  Satellites, 

211. 

Hajfi  (Mr.)  a  poetical  Defcantation  of  his  on  the  Sun  cnlight** 

ening  the  folar  Syftem,  40. 
Hygrmeter^  fticws  the  Moifture  and  Drynefi  of  the  Air,  347, 
Vol..  I  E  e  Many 
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Many  diffBreot  Forms  of,  548. 

The  bcft  Form  or  CooftniSioo,  J4f^. 

Makes  the  third  Part  of  the  tripte  Wfttli^r-GUs,  if. 

ScePUteZXVL  330.     . 

JUFITER,  Proportion  of  his  llevoliitiOii  aboqt  tbe  Sihi  ttf 
thatof  our  Earths  3}*  • 
A  poetical  Definiption  of  his  wondrous  Orb,  71* 
His  Difiaoce  from  the  Sun,  i>. 
The  laxyeft  of  all  the  Planets,  7«« 
Time  of  revolving  his  Orb  about  the  San,  A* 
CoDJnodion  with  and  Oppofttion  to  the  Sun,  74^ 
His  Appearance  throu|;h  tbe  Teleicope,  yj. 
Inhabitants  of,  their  Sue,  :6. 

Made  a  notable  Figure  aroongft  the  Deilies  of  the  Hea- 
then World,  T68cfeq. 
The  Moons  or  Satellites  of  Jupiter,  125,  126. 
Reprefented  in  the  Orrery,  197. 
See  Plate  XIX.  214. 
The  Longitude  to  be  found  by  his  Satdlites,  201. 

LATITUDE  of  a  Place,  what  is  underfiood  thereby,  179. 

Of  the  heavenly  Bodies  185. 
Unvtnhoeck  (Mr.)  th«  pieat  Improver  of  the  Microfcope,  5. 

lightening^  accounted  tor,  ^89, 

Nature  of,  (hewn  by  Experiments,  H.  &  290. 

A  poetical  Defcription  of,  290. 

Confidered  in  three  different  States,  29 f. 
Limits  of  Solar  Eclipfes,  157,  158. 

Of  Lunar,  /^. 

Reprefentcd  by  a  Plate,  i66, 
Lofigitttde  of  a  Place,  what  is  meant  thereby,  181. 

Of  the  heavenly  Bodies,  182. 

^lay  be  difcovcred  by  Means  of  Satellites  of  Jupiter, 

207. 

MAGNET,  Virtue  of,  j86. 

Mamlitu^  an  aflronomical  Poet,  tranflated  by  Crtech^  170. 
His  Defcription  of  the  Horizon,  174. 

On  the  Ufc^of  the  Compafs,  1 76. 

Of  the  great  Meridian,  180. 

Of  the  Equinoif^al,  ^84. 

Of  the  Zodiac  and  Ecliptic,  186. 

Of  the  different  Signs,  187. 

Of  the  Colures,     89. 

Of  the  Tropics,  191. 

Of  the  Polar  Circles,  192. 
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Mars;  Proportion  of  his  Revolution  about  the  Sun,  to  that 
of  the  Earth,  33. 

Period  of  his  Revolution,  66. 

Diftance  from  the  Sun,  iL 

Orbit  about  the  Sun  delineated,  66,  67. 

A  Diagram  reprefenting  the  fame,  70. 

Has  one  Conjundion  only,  67. 

His  Appearance  through  the  Telefcope,  70. 

The  only  Planet  above  Venqs  without  Actendants,7i-76. 
Mercurial  Shower^  382. 
Mercury;  Phenomena  of  this  Planet  and  VenuS|  27— »34. 

Conjun^ion  with  the  Sun,  30-— 45. 

Proportion  of  his  Revolution  about  the  Sun  tc  our  Year,3  3, 

As  he  appears  through  the  Telefcope,  43. 

Didancc  from  the  Sun,  and  Magnitude,  44. 

Time  of  his  Revolution  about  the  Sun,  46. 

Coniidered  mythologically  as    the  MeiTenger  of  the 
Gods,  47. 

Defcribed  under  the  Name  of  CyJknus^  ih. 

Under  the  Name  of  Hermes^  48. 
Mercury^  or  Qyickfilver,  the  moft  proper  Fluid  for  a  Ther- 
mometer, 335, 
Meridian^  one  of  the  Circles  on  the  Armillary  Sphere,  172. 

Derivation  of  the  Word,  r  77. 

Its  Ufe  on  the  terreflrial  Globe,  178, 179. 
Meteors^  I'j'^. 
Milton y  on  the  Formation  of  the  Sun,  35. 

On  the  Creation  of  the  Moon,  iij. 

The  Galaxy  or  MZty  Way^  144, 
Monfoons^  the  Caufes  of,  270. 
Moins  in  general,  114— 131. 
Moon ;  pertaining  to  our  Earth,  1 14. 

Poetical  Deurription  of  her  Creation,  1 1  J. 

Her  Difiance  from  the  Earth  and  Magnitude,  ih 

Time  of  her  Revolution  about  the  Earth,  116. 

Revolution  on  her  Axis,  ib. 

One  Half  of  the  Moon  never  feen  by  us,  1 1 8. 
.    A  poetical  Defcription  of  her  Phafes  and  Spots,  11 9. 

A  Scheme  of  her  Phafes,  lai. 

Her  rifing  and  fetting,  122. 

Her  Influence  on  the  Earth,  123. 

A  Moon-light  Night  poetically  defcribed,  X24. 

Eclipfe  of,  153. 

Her  north  and  fouth  Latitude,  i  $7. 

Plane  of  her  Orbit  reprefented  by  a  little  Inftrument,  ih. 

Motion  of  her  Orbit  reprefented  on  the  Orrery,  197, 199* 

/iways  (hews  the  fame  Half  to  the  Earth,  2«o. 
£  e  a 
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NEWTON  (Sir  Kmi^  firft  unpniml  th«  wt*i|fiBaficif  urf 
mechanical  Parts  of  Phuofiiphy,  £. 
He  brought  Aftronomjr  t6  iu  nin|bBft  Fecftdioiiy  5. 
Firftdifoovetod  the  Poiter  of  xjhtniey  «n4^3q|4ncdaU 

herLawsofMotioiit  aa« 
Hu  IdethodofeqilaiqingCp^esaiidSftAi.ptcAnUe 

to  anjr  new  Ifyfiocbeiit^  ig^  • 
IfiiThenrndteUrtheoriipnaii^iaidaidofaUothe^  S4U 
JTaM  poetically  deicribed^  i3^« 

ORRERT,  a  Machine  which  reprtflbnft  the  Hotmu  of  the 
heatenly  Bddict,- 194. 
InTchCed  dt  Decreet,  ^i 
A  general  Defcnption  of  ft,  19$  &  ieq« 
How  the  whole  Machine  it  pnt  in  Motion^  202. 
&c/i/,  tranflated  by  Diyden^^  his  DeTcription  of  the  Eiittance 
to  the  Infernal  Regions,  6s« 
Of  the  Ga/exy  or  3iiliy  m^^  142. 
Of  the  Seafons,  si 6. 
Of  the  north  and  fonth' Winds,  279; 

PERIPATETICKS,  a  Sefi  of  ancient  Pbik>fopherS|  w^y  lb 

called,  4.  .       r  / 

Pbituomena  of  Mercury  and  Ventis,  27. 
See  a  Diagram  in  Plate  V.  34. 

Ofall  the  heavenly  Bodies,  to  be  feen  in  the  Planetarium,  30, 
Phafcs  of  the  Moon,  1 20. 

Reprcfented  by  a  Plate,  1 30. 
ThiUJflpl.jy  thcKnowledgc of,  apeculiar  Grace  in  thcfairSex,^. 
The  greatcfl  Part  within  a  Lady's  Compreheniion,  3. 
Great  Difference  between  the  antttnt  and  modern,  5. 
Planety  the  Charaderiftic  or  Criterion  of  one,  15. 
Planetarium^  a  curious  Machine,  i6. 

Shews  the  Motion  of  the  heavenly  Bodies,  36^ 
Mechanifm  of,  32,  33, 

A  Plate  pf  it,  34. 
A  fteliatcd  Planetari^im,  the  Ufe  of,  95, 
A  Plate  thereof,.  98. 
PlanctSj  their  Diflances  frqm  and  Revolutions  about  the  Sun, 

Their  Orbits,  13. 

Repreiented  in  Motion  on  the  Planetarium,  s6. 

Proportion  of  their  Revolution  about  the  Sun  to  that  of 

our  Earth,  33* 
Thereisacommon  Center  of  all  the  planetary  Motions,  3!. 
Their  d.ire&and  retrograde  Motipna  and  Stations,  69. 97, 
Their  heliocentric  Motions^  87*. 

Their 
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Their  Geocentric  Motioni,  87, 88; 
Their  right  Afcenfion,  182, 

Altitude  and  Depreffion  of,  (hewn  by  the  Orrery,  196, 
P/a/«, 

I.  Pttlomaic  and  Tychonic  Syftems,  10. 
II,  A  Planetariunn,  adapted  to  the  Ptolomalc  Syftcm,  z6. 

III.  Cofernican  or  Solar  Syftem,  24. 

IV.  A  Planetarium,  fliewing  the  Fhaenomena  of  the 

Cotrrnican  Syftem,  34. 

V.  A  Diagram,  reprcfentipg  the  various  Phenomena 
of  Venus  and  mtrcury^  ih. 

VI.  A  View  of  the  Wheel-work  of  the  Planetarium,  ihm 
VII.  Orbit  of  ihe  Planet  Mars  delineated,  70. 
VIII.  Geocentric  Planetarium,  94, 
Appendix  thereto,  ih. 
IX.  The  rtellated  Planetarium,  98. 
X.  A  new  Coraetarium,  i  xo. 
XI.  A  View  of  the  Wheel-work,   112. 
.XII.  The  Sun  enlightening  the  Earth  and  Moott>  12%^ 
XJII.  Phafes  of  the  Moon,  130. 
XIV.  Saturn's  Satellites,  ib. 
XVi  Annual  Motion  of  the  Stars,  146. 
XVI.  Kclipfe  of  the  Sun  and  Mooa,  154, 
.XVII.  Limits  of  ditto,  166. 
XVIII.  Armillary  Sphere,  192. 
XIX.  The  Orrery,  214. 
XX.  Phafes  of  Saturn's  Ring,  ih. 
XXI.  The  Scafons  of  the  Year,  220. 
XXIL  Summer  Seafon,  230, 

XXIII.  Different  length  of  Day  and  Night,  248. 

XXIV.  Winter  Seafon,  ih. 

XXV*  A  new  electrical  Machine,  320. 
XXVI.  Triple  Wcather-Glafs,  330. 
XXVII.  Standard  Thermometer  of  Sir  Jfaac  Nnvtdn  and 

Fareiihiety  342. 
XXVIIL  Two  new  Thermometers,  by  Lord  Ca'vtndljh^  346. 
XXIX.  Htewijhy%  Air-Fump,  362. 
XXX.  Davenfon\  Air-Pump,  and  the  portable^  376. 
XXXI.  Experiments  on  the  Air-Pump,  386. 
XXXIf.  Experiments  on  the  Air  Pump,  392. 
XXXIII.  Condenfcr,  Ventilator,  and  Air-(#jn,  408. 
Platonics^  what  they  taught,  <• 
Poier^  why  putting  it  upright  before  the  Grate  raifci  the 

Fire,  267, 
Polar  Circles,  172. 

Ardick  and  Antarftick,  192. 
E  c  3 


iDrrant  Ufc  (hereof^  1 79. 

J(r  no  Inhabitants  there,  or  near  thcoip  344* 
^(Jjiotaiion  fromlum,  dcfcribir;^  the  Springs  ii^ 
yumpa^  356 
PUtc  uf  it^  376, 
-        hit  Syftemof  the  World,  q* 
i        itclcQtcd  b)- SI  Pbic,   10. 
^  j.ukiLiidcii  on  f^lUcLcus  Reaf^nmg,  it  &  fcq* 
Refuted,  ^  7  &  fcq. 

The  Pbnetarmm  udipced  to  this  Sytlem,  20, 
fi^zuork ,  I  he  Pv  H tioQaie  of,  Hiew  r  1  by  t  ne  Ai r- P um p^  1 98 . 
No  clkniial  Diflerence  m  iht  Purts  ol  a  Funu>  for  ei- 
haulling  Air  or  atiy  other  Fluid,  J57*     '  —  ~- 


CElTADRANTaf  Al^lld^iUtX^M^^^  179. 

JLAH^,  Ca.idei  of»  178.   -^      , 

XUAman,  Pfo&ibr  at  I^^krjha^  loft  hit  life  bf  Ml  tbarioil 

Jft#fi%  (1^0  6ft  made  Ml^^  > 

iff^/ Society,  their  Tranfik^tiMiti  ^  • 

Jbirw/Life,  poetlciyf  <lBfi^l»itd4  as). 

SATELLITIES^<)(r  fliMO^ 
Their  Ufc^  aj.  . 

The  Diftances. of  Jupiter's,  and  their  Revolutions  about 

him,  126. 
Their  Appearance  though  thcTelefopc,  128. 
Of  thofe  which  attend  Saturn,  127. 
Thofe  of  Jupiter  appear  all  in  a  flraight  Line  £afl  and 

Weft,  1 29. 
Occuitation  and  Eclipfe  of  the  Satellites,  i30« 
Thofe  of  Jupiter,  as  reprcfcnted  by  the  Orrery,  197. 
SatuTH^  Proportion  of  his  Revolution  about  the  Sun  to  our 
Year,  35. 

His  Diftance  from  the  Sun,  79. 

The  Space  of  Time  in  which  revolves  about  the  Sun,  8o, 
Appearance  of  this  Planet,  with  the  Ring  and  Satellites, 

through  a  refledtiag  Telefcope,  81,  iSa, 
His  Diameter,  and  Size,  82. 
Ufe  of  the  Ping  unknown,  ih. 

His  ConjundHons,  OppofitionSv  Retrogradations,  &c.  /^, 
Much  taken  notice  of  by  the  Heathens  as  a  Deity,  83* 
Satellities  which  attend  this  Planet,  127. 
Reprefentation  of  them  in  a  Plate,  130. 
Not  inclined,  as  thofe  of  Jupiteri  in  regard  to  the 

Ecliptic,  207* 


INDEX. 

Their  Paralifinof  Pofition  as  rcprefcntcd  by  the  Orrtiy, 

208. 
Curious  Phafes  of  Saturn*s  Ring,  as  repreiented  on  the 
Orrciy,  210. 

lUuflrated  by  a  Plate,  214, 
His  Ring,  by  whom  firft  obfenred,  aio. 
His  Moons  difcovered  at  different  Times  by  different 
PerioQs,  211. 
Seafins  of  the  Year  poetically  defcribedy  216. 
Reprefented  by  the  Orrery,  ih.  &  feq, 
^y  a  Plate,  220. 
ShaJtnv;  the  Earth's,  156. 

Compafs  of  the  Moon's,  X52. 
Signs  of  the  Zodiac  and  Ecliptic,  187. 
Sioajic  (Sir  Fhns)  his  Colledion  of  the  Curiofities  and  won* 

drous  Produclions  of  Nature,  6. 
Sio^ji\  Flakes  of,  213. 

An  ^n    zmg  Phaenomsnon  to  thofe  who  come  from 

fouthe.n  Ciimes,  284. 
An  Experimenr  to  (hew  the  Nature  of  Snow,  285, 
Artificial  Snow  greatly  reiembling  natural,  286. 
Solar  or  Capemican  Syilem,  demonflrated  by  the  Planetarium, 

25  &  feq. 
Solji/Ial  Co\\irCy  172. 
Soifitce^  Summer,  189. 

Winter,  ih. 
Sound  xYit  Velocity  of,  277. 
Sphere  the  Dodrineof,  168. 

Divifion  of,  172. 
Springy  beautifully  defcribed  by  the  Poets,  118. 
Siarsy  fixed ;  all  vifible  to  the  Eye  have  been  numbered,  131. 
Antient  as  well  as  modern  Philofophers  have  numbered 
them,  IJ2,  133. 
■   Diftanceot  the  Stars  immeafurably  great,  134* 
By  modern  Philofophers  judged  to  be  fo  many  Suns  ha- 
ving Planets  revolving  about  them,  135. 
The  Arguments  for  this  Dodrine  of  Solar  Stars,  1 37. 
TwinklingorScintillationoftheStarsaccountedfor,  139. 
How  they  differ  from  the  Planets,  ib. 
Why  called  fixed.  140. 

TheapparantMotionoftheStarsaccountedfor,/^.&i42. 
Obfervationson  the  Polar  Star,  141,  142. 
What  are  called  Nebulous  Stars,  143. 

Some  arc  extind,  and  new  ones  appear,  145. 
A  Plate  reprefenting  the  apparent  annual  Motion  of 
the  Stars,  146. 
Siorm^  a  poetical  Defcrlption  of,  171. 


tat  of  J  accounted  for,  iii  Be  feq, 
^tt^mj  is  generally  the  hottcfl  Month  of  tti«  Yew^ 

I     eiicfirs  arifing  from  the  mtcnfk  Heat  of  ijiit  Sti- 

""^  tit  a  I  Defcription  af  a  Summer's  Noon,  ^jq^ 
.^J  Sum merV  Evening,  141. 

Scufoa  (lluflratcd  by  ;«  Phte,  330. 
,  Ln'idh  Dcfcription  of,  34. 
Of  the  Crcatioa  of  the  Sun,  hy  M&fts^  35, 
Of  the  Spots  ifl  the  Siin^  36  &  leq» 
Dbmcicr  and  Buik,  38, 
Motion  of^  about  the  Center  or  Axis,  i^. 
General  Influence  on  the  Earth,  40, 
A  Plate  icpreicu ting  the  Sun  enlighteotng  the  Eaitli 

Influence  6n  thell^^ther^  41, 42,         '  ;,* 

IDufirated  bf  a  Platet  »54«  j     a. 

frABLE»ofti»heBocytr»<fotiQiii  ^f^^mml^l^ 

Of  dtalc  ipHMfttttfis  Moiloiit^  M» . .» *- 
\    *  ortb«^^IcM|t<lf  JteterVjfc^ft^^S^^ 

A  Method  thereby  of  diicovering  the  JMjiiii^f'  of  Me« 
ridians,  206. 
T0lefcopey  the  Inventor  of,  210. 

IbtrmomeisT^  an  Inftruroentto  mcafure  the  Degrees  of  Heat 
and  Cold  in  the  Air,  332,  337. 
The  Rationale  of,  333. 
Its  different  Conftrucftions,  334. 
The  propereft  Fluid  for  it,  335. 
Of  confiderable  Ufe  in  feverim  Cafes,  33  7^ 
F«rmAfi>'8  Thermometer,  338-. 

Various  l^fes  of  this  Inllruincnt,  339,  340. 
Sir^4r^^a^/^'8  the  original  Standard  of  aUothcrs,  341 . 

A  Plate  of  it,  242. 
A  compound  Thermometer,  Explanation  of,  343. 
The  greatcfl  Degree  of  Heat  will  ca ufe  the  greateft  V^-^ 

cancy  betwoen  the  Quickfilver  and  Spirit,  344.. 
This  explained  by  an  Example^  ih. 
The  Method  of  redii^ing  a  Them^ometer,  345, 
ihom/QHy  (Mr.)  his  Addrefs  to  the  Spriog,  220*  • 
On  the  Sununer,  227. 
On  Wfnter,  236. 
His  Defcriptiott  of  Sun -riling,  239. 
Of  Noon,  f^. 
Of  Sun  fetting,  242. 
O^  iht  Aurora  B^reMUs^  2f^W     -      ■    * 
Of  a TKundct  Storm^  aq^. 


INDEX.' 

nmder^  in  what  it  confiftf,  2g i ;  joa.  , 

A  pofttical  Defcription  of  a  Thunder  Storao,  i^i^  293. 
Thunder-Bolt,  fome  Account  of,  293. 

frodk  Winds,  a  general  Account  of  them,  26^ 

Trifle  Weathet-5iafs,  3 24. 
A  Plate  of  it,  330. 

Tf^  of  Cancer,  172,  190. 
Of  Capricorn,/^.  ' 

T^f  Ut  Syftem  of  the  World,  with  a  Scheme  thereof,  i^. 

VAPOURS,  what  they  are^  257, 

Why  they  rife  from  the  £arth,Morning  &  Evening,  258. 
The  phyfical  Caufe  of  their  Afoent,  274. 
Appear  under  the  Foro)  of  Clouds  variegated  with  Co* 
lours,  276.  * 
Feniilaiorj  a  Machine  for  difcharging  nozioat  Air  from 
Rooms,  407. 
Defcription  of  a  Model  of  one  in  GU&t  407^  408. 
A  Plate  thereof,  ih. 
Fiams ;  Motions  of  this  Planet,  20. 

Her  Appearance  on  the  Sun's  Face  in  1761,  24. 

Tranfit  of,  in  1769,  /<$• 

Pluenomena  of  Mercury  and  Venus,  27, 

Reprefented  by  a  Diagram,  34. 

Proportion  of  the  Period  of  her  Revolutioq  to  that  of 

our  Year,  33. 
Her  greateft  Elongation  and  ConjundHon,  49, 
Why  called  the  Morning  and  Evening  Star,  ii^ 
Her  apparent  and  retrograde  Motion,  51,52. 
HerAppearanceatinferiorandfuperiorCk>njun£tions,53t 
Diftance  of  her  Orbit  from  the  Sun,  54* 
Her  Magnitude,  55* 
/Sfj7/,  tranflated  by  Dryden^  his  Obfervations  on  the  Sun'a 
Influence  on  the  Weather,  41, 42. 
On  future  Events,  ih. 
His  Defcriptiod  of  Mercury,  as  Meflenger  of  the  Gods^ 
47f  48* 
Of  i£neas*s  Defcent  to  the  infernal  Regions,  ti. 
Of  the  golden  Age,  84. 
Of  a  (hooting  orfdling  Star,  X46. 
Of  the  Poles,  193. 
Of  the  Spring,  2x8. 
Of  the  Winter,  234. 
Of  a  Storm,  271. 
Of  a  Shower  of  Hail,  288; 

F  f 
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WATER,  aoc  th^MMetF^lHt «! 
jr«^ofAir,Ar  ^ 

Admno^eto^ir "*  -•=        . 

•'*    ft*. 
JTb^,  Canfin  of  the  iMMrfaftGoMwdl 

'  VivBlbitea  finn  Wiottr  ta  Spai^ 

Tib  ^^flraSnte^^  a  Date,  sii* 
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